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MINES  COMMISSION. 


E  E  P  0  n  T. 


Preamm-k. 


MA.Y  IT  PLEASE  YOUR  MAJESTY, 

We  the  Commissioners  appointed  by  Your  Majesty  inquire 
«  into  the  condition  of  all  mines  in  Great  Britam  to  winch  hejro^ 
<'  visions  of  the  Act  2Srd  and  Mth  Vict.  c.  151,  znhtuled  An  Ad 
-  for  the  'Regulation  and  Inspection  of  Miriest  do  not  apply  ;  and  to 
»  suggest  the  most  practicable  means  of  improving  the  health  and 
«  safety  of  persons  employed  in  such  mines;  have  visited  and 
inspected  die^incipal  mines  to  which  the  Commission  extends 
in  Cornwall,  Devonshire,  Northnmberland,  Westmoreland^um- 
berland,  Dilrham",  Lancashire,  Yorkshire,  Shropshire,  Wales, 
Chpshir;,  and  Derbyshire ;  and  have  examined  many  persons 
connected  with  mines  competent  to  give  information  respecting 

We  have  also  employed  experienced  and  trustworthy  persons  ^^^^PP;^ 
to  examine  and  report  upon  the  underground  workings  and 
superficial  condition  of  the  said  mines,  and  to  collect  m  bolt  es 
and  tubes,  made  especially  for  the  purpose  and  hermetK-ally  VII.  p.  293. 
sealed  on  the  spot,  samples  of  air  from  various  mines. _  Ihese 
samples  we  have  caused  to  be  subjected  to  careful  analysis  by  ex- 
perienced chemists,  who  have  devoted  much  time  and  attention  to  iv.  V.  VI. 
the  subject.  In  pursuance  of  the  objects  of  the  inquiry  intrusted  to 
us  we  have  also  considered  it  our  duty  to  avail  ourselves  of  the 
assistance  of  two  medical  gentlemen,  who  have  examined  a  great  I.  II. 
number  of  working  miners  both  at  the  mines  and  at  their  dweii- 
ino-s  not  only  those  who  were  disabled  by  sickness  of  various 
kinds  from  pursuing  their  occupation,  but  also  those  who  though 
ailincr  were  still  able  to  attend  to  their  work,  and  those  who  were 
in  comparatively  good  health.    The  reports  of  these  gentlemen 
are  extremely  valuable  and  interesting,  as  throwing  light  upon 
the  causes  and  nature  of  those  diseases  to  which  miners  are 
peculiarly  liable,  and  with  respect  to  which  there  has  been  much 
difference  of  opinion.    We  have  also  obtained  much  valuable  III.  IX. 
information  on  the  vital  statistics  of  miners. 

Bearing  in  mind  the  exclusive  nature  of  the  inquiry  which  we 
were  authorized  to  institute,  we  have  been  careful  to  abstain  from 
topics  irrelevant  to  that  iiquiry  ;  but  our  duty  being  to  obtain 
information  of  every  fact  which  directly  or  indirectly  might  be 
influential  in  producing  disease,  prolonging  it  or  accelerating  its 
progress,  we  have  deemed  it  necessary  to  embrace  within  our 
inquiries  varidus  subjects  which  at  first  sight  might  appear  to  be 
foreign  to  the  objects  of  the  Commission,  but  which  on  a  closer 
examination  will  be  found  to  be  of  the  utmost  importance,  as  sub- 
stantially affecting  the  questions  which  we  had  to  investigate. 
Amongst  these  subjects  are  the  mode  of  working  the  mines,  the 
wages  of  the  miners,  the  character  and  sufficiency  of  their  food, 
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CoKx\vALL.    their  social  liabits,  the  state  of  their  cottages,  tlie  mine  chibs  and 

  doctors,  the  early  employment  of  children  and  the  working  of 

mines  by  joint  stock  companies.  Having  completed  the  task  en- 
trusted to  us  to  the  best  of  our  ability,  we  humbly  submit  to  Your 
Majesty  the  subjoined  Report,  which  we  have  arranged  in  separate 
sections,  having  reference  to  the  several  mining  districts  comprised 
in  our  enquiry,  together  with  a  summary  of  the  general  conclusions 
which  we  have  drawn  from  the  evidence  before  us,  and  the  sugges- 
tions which,  after  careful  deliberation  among  ourselves,  we  have 
unanimously  founded  upon  the  facts  contained  in  the  Report, 


CORNWALL. 

The  rich  mining  districts  of  this  county  are  remarkable  for  tlie 
great  variety  of  mineral  wealth  whicii  they  contain,  comprising 
ores  of  copper,  tin,  lead,  iron,  and  zinc,  besides  bismuth,  antimony 
and  others  of  less  note,  and  consequently  for  the  variety  and  mag- 
nitude of  the  mining  operations  there  carried  on.  For  many 
centuries  Cornwall  has  been  the  chief  source  in  this  country  from 
which  these  mineral  products  have  been  derived,  and  it  naturally 
follows  that  continuous  workings  for  so  long  a  period  have  greatly 
complicated  the  operations  necessary  at  the  present  time  for  ex- 
tracting the  ores.  The  great  depth  of  some  of  the  mines,  the  vast 
extent  of  the  underground  galleries,  and  the  difficulties  attendant 
upon  the  due  ventilation  of  the  levels,  very  materially  affect  some 
of  the  main  points  submitted  for  our  consideration. 

Health  oj  HeALTH  OF  MiNERS. 

The  question  which  first  claims  attention  is  the   health  of 
miners. 

It  may  be  affirmed  as  a  general  proposition  that  the  health  of  the 
copper,  tin,  and  lead  miners,  as  a  class,  is  greatly  inferior  to  that 
of  labourers  engaged  in  agricultural  and  otiier  open  air  employ- 
]nents,  an  assertion  which  is  corroborated  by  the  periodical 
returns  of  deaths  made  to  the  Registrar  General.  At  a  com- 
paratively early  age  the  miners  almost  invariably  exhibit  in 
their  features  and  persons  the  unmistakable  signs  of  debilitated 
constitutions.  Their  faces  are  sallow,  they  have  an  anxious 
expression  of  countenance,  and  their  bodies  are  ihin.  At  the 
border  of  middle  age,  or  soon  after,  their  health  begins  to  fail, 
the  maturity  and  confirmed  strength  of  that  time  of  life  seems  to 
be  denied  to  them,  they  rapidly  acquire  the  feebleness^  of 
declining  years  and  become  unfit  for  laborious  work  at  the  time 
when  their  experience  and  skill  Avould  otherwise  have  made  them 
valuable  workmen.  It  is  a  common  remark  in  Cornwall  that 
A  "  a  person  of  50  is  old  for  a  miner.''   The  first  symptoms  of  failing 

'  '  health  amongst  the  miners  are  weakness  in  tne  limbs  in  climbing 
the  ladders  and  beating  the  borer,  shortness  of  breathing,  giddi- 
ness, and  pains  in  the  head  ;  their  appetite  fails,  they  are 
unable  to  take  or  to  digest  an  adequate  amount  of  food,  and  often 
.suffer  from  sickness  and  vomiting.  These  symptoms  are  followed 
by  harassing  cough,  much  expectoration,  sometimes  of  mucus. 
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occasionally  of  blood,  tiglitness  of  the  chest,  and  failure  ofgcneral  Cohnwall. 
stren<ith.    These  affections  precede    total    disability    to  work,-  „    ~  7 

,     *,       nil        IT  T  •  r    n      Heailn  of 

followed  by  premature  dealn.  Ihe  delicate  condition  or  the  Miners. 
miners  is  the  more  striking  when  contrasted  with  the  appearance 
of  vigorous  health  generally  presented  by  the  women  and  children 
in  the  same  districts,  thus  showing  that  the  causes  which  operate 
injuriously  upon  the  health  of  the  miners  are  such  as  do  not  affect 
their  wives  and  families. 

It  is  much  to  be  regretted  that  the  medical  gentlemen  con- 
nected with  the  mines  have  not  turned  their  attention  to  a  special  . 
investigation  of  the  causes  and  nature  of  the  "  miners'  disease,"  a™^" 
by  examining  the  localities  and  tlie  air  in  which  the  men  work, 
and  by  endeavouring  to  get  an  insight  into  the  disease  by  post- 
mortem examinations.    It  is  alleged  that  the  prejudices  of  the  i, 
snrvivinsf  relatives  of  deceased  miners  asrainst  such  examinations 
are  too  strong  to  be  overcome;  but  there  is  ground  for  believing     A.  6538. 
that  these  are  not  in  all  cases  insurmountable.    From  want  of     App.  B. 
sufficient  investigation  hasty  and  in  many  instances   erroneous  !• 
returns  of  the  cause  of  death  have  been  made  to  the  district  ^jj^' 
registrars.    From  the  disease  peculiar  to  miners  being  commonly       p.  94, 
registered  as  consumption,  it  has  been  by  many  supposed  to  be 
identical  with  phthisis  or  tubercular  pulmonary  consumption; 
but  it  is  proved  by  the  evidence   of  the  medical  witnesses 
tliat  thougii  some  miners,  and  especially  those  whose  families  are 
predisposed  to  the  affection,  do  die  of  consumption,  by  far  the 
largest  amount  of  mortality  is  due  to  other  forms  of  lung  disease 
of  a  bronchitic  or  asthmatic  character. 

We  have  anxiously  endeavoured  by  obtaining  all  the  infor- 
mation in  our  power  to  discover  the  true  causes  of  the  maladies 
which  cut  off  a  very  large  proportion  of  the  mining  population 
so  long  before  the  expiration  of  the  period  usually  allotted  to 
liunian  existence. 

By  the  request  of  the  Chairman,  Dr.  Peacock  and  Mr.  Bankart 
visited  the  mining  districts  of  Cornwall  and  Devon,  and  their 
reports  will  be  found  in  the  Appendix.  Dr.  Peacock  examined 
83  miners  who  were  labouring  under  different  forms  of  disease 
and  above  500  who  were  still  at  work,  and  Mr.  Bankart  has 
reported  on  150  ailing  or  disabled  miners.  These  gentlemen 
agree  in  representing  the  sanitary  condition  of  the  mining  popu- 
lation as  very  defective,  expressing  the  opinion  that  the  men  are 
worn  out  by  their  labour  at  a  much  earlier  period  than  is  usual 
wath  persons  who  follow  occupations  equally  laborious  in  the  open 
an\  The  cases  of  disease  which  they  met  with  were  chiefly 
asthmatic  affections  resulting  from  bronchitis,  pneumonia  and 
disease  of  the  heart,  and  more  rarely  true  tubercular  fonsumption. 
Ihey  also  state  that  rheumatic  disorders  and  various  dyspeptic 
symptoms  are  of  common  occurrence  among  the  miners  They 
ascribe  the  unhealthy  condition  of  the  miners  to  several  causes 
among  which  they  refer— to  the  early  age  at  which  miners  com- 
nience  working  underground,  to  the  severity  of  tlie  labour  which 
they  undergo,  especially  in  deep  mines,  where  ladders  are  the 
only  means  of  access,  to  working  in  a  heated  atmosphere  or  in 
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places  which  are  draughty  or  wet  from  defective  drainage;  but 
more  particularly  to  the  impurity  of  the  air  which  the  men  have  to 
breathe  when  underground.  They  also  slate  tliat  exposure  to 
cold  and  damp  at  the  surface  or  in  the  shafts  and  other  parts  of 
the  mines  is  the  most  frequent  exciting  cause  of  disease  among 
the  miners,  operating  with  peculiar  severity  upon  men  in  a  state 
of  perspiration,  or  exhausted  from  having  worked  in  close  places 
or  ascended  ladders  from  great  depths,  and  especially  upon  those 
already  enfeebled  in  health  and  strength.  The  early  period  of 
life  at  which  the  miners  begin  to  work  underground  very  mate- 
rially conduces  to  their  premature  decay.  Dr.  Peacock  shows  in 
his  Report  that  of  the  men  whom  he  examined  39  per  cent,  went 
to  work  when  from  10  to  13  years  of  age,  and  48  per  cent,  before 
the  age  of  14.  He  remarks  that  "  experience  shows  that  when 
"  persons  in  early  life  are  exposed  to  injurious  influences  they 
"  suffer  from  them  more  severely,  and  earlier  fall  under  their 
"  influence,  than  if  they  had  attained  a  more  advanced  age  and 
"  frreater  constitutional  vigour." 

YiTAL  Statistics. 

Vital  Statistics.  From  the  evidence  given  before  us  by  Dr.  Farr,  F.R.S.,  Chief 
of  the  Statistical  Department  of  the  General  Register  Oflfice,  and 
from  a  return  prepared  for  ns  by  the  Registrar  General  and 
printed  in  the  Appendix,  we  are  enabled  to  show  the  rates  of 
mortality  prevailing  among  the  miners  of  Cornwall  at  different 
periods  of  life,  as  compared  with  those  prevailing  among  the  non- 
mining  population  of  the  same  districts,  both  for  the  five  years 
1849-53  inclusive,  and  also  for  the  more  recent  triennial 
period  1860-62  inclusive.  The  districts  selected  for  the  pur- 
poses of  this  comparison  were  those  of  Liskeard,  St.  Austell, 
Truro,  Helston,  Redruth,  and  Penzance.  The  death  rates  were 
computed  from  the  aggregate  numbers  of  males  and  of  deaths  of 
males  of  the  two  classes  respectively  in  the  whole  six  districts  taken 
together.  The  subjoined  table  shows  the  rates  of  mortality  from  all 
causes  during  the  earlier  period,  1849-53,  among  the  two  sections 
of  the  population,  for  the  several  successive  decennial  periods  of 
life  from  the  age  of  1  5  up  to  that  of  75  years. 


Average  Annual  Ncmbek  of  Deaths  per  1,000  Miners,  and  per  1,000 
Males  exclusive  of  Miners,  from  All  Causes,  during  the  five 
years  1849-53  inclusive. 


Ages. 

Metal  Miners. 

]\  tales 
exclusive  of 
Miners. 

Between  15  and  25  years  -  -  - 
„     25   „   35    „  " 

35  „  45  „  -  -  - 
„  45  „  55  ,,  -  -  - 
,,  55  „  65  „  ... 
„     65   „   75  „ 

8-90 
8-96 
14-30 
33-51 
63-17 
111-23 

7-  12 

8-  84 

9-  99 
14-76 
24-12 
58-61 

Cornwall. 


Health  of 
Miners. 


App.  B. 
I. 

pp.  8  &  9. 
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From  the  figures  in  the  above  table  it  appears  that  the  rates  of  Cornwall. 
•  mortality  amonsj  the  miners  are  not  materially  different  from  vital  Statistics. 
those  prevailing  among  the  non-mining  males  of  the  same  districts 
until  after  the  age  of  35  years,  from  which  period  there  is  a  large 
and  progressive  excess  of  mortality  among  the  mining  section  of 
the  male  population.    If  we  assume  the  rate  of  mortah'  ty  among 
the  non-mining  males  at  each  decennial  period  of  life  to  be 
represented  by  100,  then  that  among  the    miners  would  be 
represented,  by  125  between  the  ages  of  15  and  25  years,  by  101 
between  25  and  35,  by  143  between  35  and  45,  by  227  between 
45  and  55,  by  263  between  55  and  65,  and  by  189  between  65 
and   75   years.     That   the   large  and  progressive  excess  of 
mortality  among  the  miners  between  the  ages  of  35  and  65  years 
must  be  due  to  unwholesome  conditions  incident  to  their  occu- 
pation may  be  inferred  from  the  fact  that  it  does  not  commence 
until  these  have  had  full  time  to  operate.    The  somewhat  higher 
rate  of  mortality  among  miners  between  the  ages  of  15  and  25  ^ 
years  probably  arises  from  the  circumstance  that  many  of  the  boys  x! 
are  put  to  work  in  the  mines  at  too  early  an  age. 

That  the  excessive  mortality  among  the  miners  in  Corn- 
wall is  not  caused  by  the  mere  working  underground  in 
dark  galleries,  a  necessary  condition  of  the  miner's  occupation, 
and  must  therefore  be  mainl)'^  due  to  other  causes  is  clearly, 
proved  by  some  statistics  relative  to  the  coal  miners  of  Durham 
and  Northumberland,  also  given  in  evidence  by  Dr.  Farr.  The 
annexed  table  shows  the  rates  of  mortality  among  the  coal  miners 
of  Durham  and  Northumberland  during  the  five  years  1849-53 
inclusive,  for  each  decennial  period  of  life  from  the  age  of  15  up  to 
that  of  75  years,  compared  witli  the  rates  among  the  Cornish 
miners  already  quoted. 


Average  Annual  Nttmber  of  Deaths  per  1,000  Cornish  Metal 
Miners,  and  per  1,000  Northern  Coal  Miners,  from  All  Causes, 
during  the  five  years  1849-53  inclusive  : — 


Ages. 

Cornish  Metal 
Miners. 

Northern  Coal 
Miners. 

Between 

15  and  25  years 

8'90 

8-50 

>j 

25   „   35  ,, 

8-96 

8-49 

5J 

35   „   45  „ 

14-30 

10-13 

5> 

45  ,,55    .,             -  ^ 

33-51 

16-81 

5> 

55  „   65  „ 

63-17 

24-43 

5> 

65   „   75  „ 

111-23 

65-16 

Assuming,  as  with  regard  to  the  previous  table,  the  rate  of 
mortality  among  the  coal  miners  at  each  period  of  life  to  be  repre- 
sented by  100,  then  that  among  the  Cornish  miners  would  be 
represented,  by  105  between  the  ages  of  15  and  25  years,  by  106 
between  25  and  35,  by  141  between  35  and  45,  by  199  between 
45  and  55,  by  258  between  55  and  65,  and  by  171  between 


CORNWALL.  j^j^^i  75  years.  Tlie  rates  of  mortality  among  the  Cornish 
Vital  Statistics,  miners  from  the  age  of  35  years  upwards  are  thus  shown 
to  have  been  almost  as  much  in  excess  of  the  rates  which  prevail 
among  the  coal  miners  in  the  selected  districts  of  Durham  and 
Northumberland,  as  they  were  above  the  rates  prevailing  among 
the  non-mining  male  population  of  Cornwall. 

The  evidence  regarding  the  more  recent  period  1860-62 
shows  that  the  great  excess  of  mortality  among  the  Cornish  miners 
still  continues,  although  the  proportions  are  slightly  different. 
The  subjoined  table  shows  the  rates  of  mortality  among  the  two 
sections  of  themale  population  respectively,  from  all  causes,  during 
the  three  years  1860-62,  for  the  same  periods  of  life  as  the  former 
table. 


Average  Annual  Number  of  Deaths  per  1,000  Miners,  and  per 
1,000  Males  exclusive  of  Miners,  from  All  Causes,  during  the 
three  years  1860-62  inclusive. 


Ages. 


Between  15  and  25  years 


25 

55 

35 

55 

J5 

35 

55 

45 

55 

J> 

45 

5? 

55 

55 

55 

55 

55 

65 

55 

5> 

65 

55 

75 

55 

Males 
exclusive  of 
Miners. 


7-  50 

8-  32 
10-08 
12 -oO 
19-96 
53-31 


Again,  assuming  the  rate  of  mortality  at  each  period  of  life 
among  the  non-mining  males  to  be  represented  by  100,  then  the 
rate  among  the  miners  would  be  represented,  by  126  between  the 
ages  of  13  and  25,  by  115  between  25  and  35,  by  150  between 
35  and  45,  by  238  between  45  and  55,  by  317  between  55  and 
65,  and  by  207  between  65  and  75  years. 

From  Dr.  Farr's  evidence,  supplemented  by  the  Registrar 
General's  Return,  it  further  appears  that  the  excessive  rate  of 
mortality  among  the  Cornish  miners  is  mainly  caused  by  the 
large  number  of  deaths  from  pulmonary  consumption  and  other 
diseases  of  the  lungs.  As  however  deaths  which  are  registered 
in  some  districts  as  arising  from  consumption  are  registered  in 
other  districts  under  different  names,  such  as  asthma  and  bron- 
chitis, it  is  best  for  statistical  purposes  to  throw  all  the  diseases  of 
the  lungs  into  one  class  under  the  general  name  of  Pulmonary 
Diseases  ;  an  arrangement  which  enables  the  rates  of  mortality 
from  diseases  of  the  lungs  in  different  districts  to  be  more  accu- 
rately compared  with  each  other  than  if  the  several  diseases  of 
these  organs  were  nominally  kept  separate.  ^  The  class  of  pul- 
monary diseases  thus  Ibrmed  comprises  phthisis,  laryngitis,  bron- 
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chitis,  pleurisy,  pneumonia,  asthma  and  all  cases  returned  as  Cornwall. 
"  diseases  of  the  lungs/'  Vital  Statistics. 

The  annexed  table  shows  the  average  annual  rate  ot  mortality 
per  1,000  persons  from  pulmonary  diseases  among  miners,  and 
also  among  males  exclusive  of  miners,  during  the  three  years 
1860-62  inclusive,  for  each  decennial  period  of  life  between  the 
ages  of  15  and  75  years. 


Average  Annual  Number  of  Deaths  per  1,000  Miners,  and  per  1,000 
Males  exclusive  of  Miners,  from  Pulmonary  Diseases,  during  the 
three  years  1860-62  inclusive  : — 


A  ges. 

Metal  Miners. 

Males 
exclusive  of 
Miners. 

Between  15  and  25  years 
„       25   „  35 

35   „  45  „ 
„       45  „   55  „ 
„       55  „  65  „ 
„       65  „   75  „ 

3-  77 

4-  15 
7-89 

19-75 
43-29 
45-04 

3-30 

3-  83 

4-  24 
4-34 
519 

10-48 

Assuming  as  before,  that  the  rate  of  mortality  among  the  males 
exclusive  of  miners  is  represented,  at  each  period  of  life  by  100, 
then  that  among  the  miners  would  be  represented  by  114  between 
the  ages  of  15  and  25  years,  by  108  between  25,  and  35,  by 
186  between  35  and  45,  by  455  between  45  and  55,  by  834 
between  55  and  65,  and  by  430  between  65  and  75  years.  It 
is  therefore   evident  that   pulmonary  diseases   are  the  chief 
cause  of  the  excess  of  mortality  among  the  Cornish  miners  ;  and 
that  these  diseases  are  due  to  the  conditions  incident  to  the  miners' 
labour  may  also  be  confidently  inferred,  as  in  the  case  of  the 
death-rates  from  all  causes,  from  the  fact  that  the  excess  of  mor- 
tality arising  from  them  does  not  reach  its  acme  until  after  the 
middle  of  life,  when  these  conditions  have  had  full  time  to  produce 
their  effect  on  the  health  of  the  miners.    A  much  greater  dis- 
crepancy will  be  observed  between  the  rates  of  mortality  from 
pulmonary  diseases  among  the  miners  and  non-miners  than  has 
been  shown  to  exist  between  the  rates  of  mortality  from  all 
causes  among  the  two  sections  of  the  population  respectively. 
This  is  undoubtedly  due  to  the  fact  that  exposure  to  the  peculiar 
evils  incident  to  their  occupation  causes  many  miners  to  die  of 
pulmonary  diseases,  who  in  different  circumstances  would  have 
died  of  other  complaints. 

The  subjoined  table  contrasts  the  rates  of  mortality  among 
miners  at  the  two  periods  1849-53  and  18G0-62,  both  from  all 
causes  and  from  pulmonary  diseases. 
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Cornwall.  Average  Annual  Number  of  Deaths  per  1,000  Miners  from  All 
r;„7Zr,-  Causes,  and  from  Pulmonary  Diseases,  at  different  periods  of 


All  Causes. 

Pulmonary  Diseases. 

Ages. 

During  the 

During  the 

During  the 

During  the 

5  years 

3  years 

5  years 

3  years 

1849-53. 

1860-62. 

1849-53. 

1860-62. 

Between  15  and  25  years 

8-90 

9-44 

3-05 

3-77 

„       25  „   35  „ 

8-96 

9-57 

4-42 

4-15 

„       35   „   45  „ 

14-30 

15-12 

8-47 

7-89 

„       45  „   55  „ 

33-51 

29-74 

24-31 

19-75 

„       55   „   65  „ 

63-17 

63-21 

44-46 

43-29 

„       65   „   75  „ 

111-23 

110-51 

55-87 

45-04 

It  will  be  seen  in  the  above  table  that  the  onl}-  material  difference 
in  favour  of  the  more  recent  period  is  that  existing  between  the 
ages  of  45  and  55  years.  A  comparison  of  the  rates  of  mor- 
tality from  all  causes  among  the  non-mining  section  of  the  male 
population  also  shows  a  similar  improvement  in  favour  of  the  more 
recent  period. 


Access  and 
Egress. 


Epitome. 

B.  a. 
App.  B. 

vn. 

p.  295. 

Epitome. 
B.  a.  2942, 


B.  b.  8116. 


B,  6904, 
B.  b.  8894, 


Access  and  Egress. 

The  question  which  next  claims  attention  is  the  mode  by  which 
the  miners  descend  into  and  ascend  out  of  the  mines.    In  Corn- 
wall and  Devonshire  the  almost  universal  method  of  descent  and 
ascent  is  by  means  of  ladders,  and  this  mode  of  transit  obviously 
causes  a  great  waste  of  time  and  strength  to  the  miner,  who  in 
many  cases  works  at  a  depth  of  from  200  to  280  fathoms,  or  from 
1/200  to  1,680  feet,  below  the  surface.    There  are  mines  in  which 
not  less  than  three  hours  are  expended  by  the  miner  in  going  to 
and  returning  from  his  work.    Thus  not  only  is  the  time  which 
the  workman  can  bestow  upon  his  labour  considerably  curtailed, 
but  even  during  that  reduced  time  there  is  a  diminution  of  power. 
Where  the  mine  is  very  deep  and  the  descent  is  by  ladders,  the 
older  and  consequently  more  experienced  workmen  are  not  able 
to  go  down  to  the  lowest  levels,  and  the  proprietors  are  of  neces- 
sity driven  to  employ  young  and  less  expert  miners.    But  apart 
from  all  views  of  the  interests  of  the  employer,  and  looking  solely 
to  the  effect  produced  upon  the  workmen,  this  subject  affords 
ground  for  grave  consideration.    Many  of  the  miners  live  at  a 
considerable  distance  from  the  mine,  and  have  daily  to  walk  in 
all  weathers  two,  three,  and  even  four  miles  to  and  from  their 
work,  so  that  the  wear  and  tear  caused  by  the  additional  task  of 
climbing  the  ladders  makes  slow  but  certain  inroads  upon  their 
physical  powers.    But  it  is  not  the  fatigue  alone  which  is  pre- 
judicial to  the  miner.    The  ascent  of  so  many  folhoms  by  means 
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of  ladders,  some  of  which  are  perpendicular,  and  few  of  which  are 
much  inclined,  increases  the  action  of  the  heart,  and  the  men 
arrive  at  the  surface  in  a  state  of  exhaustion  so  great  that  the 
vouno-  men  alone  can  stand  it.  In  this  state  of  heat  and  exhaus- 
tion, "exposed  to  the  wet  and  keen  blasts  of  the  Cornish  hills, 
they  have  frequently  to  walk  a  considerable  distance  to  the  place 
where  they  change  their  clothes,  and  these  in  many  cases  they 
find  still  wet  and  sometimes  even  frozen.  Besides  these  there  are 
other  crrounds  of  objection  to  the  ladders.  Falling  from  them  is 
a  frequent  cause  of  injury  to  the  miner;  but  the  fatal  results  ot 
such  accidents  might  to  a  large  extent  be  prevented  by  the  gene- 
ral adoption  of  the  practice  in  use  in  well-ordered  mines  of  sollaring 
over  the  space  at  the  bottom  of  each  ladder  at  intervals  not  cx- 
ceedino-  four  fathoms,  leaving  only  a  man-hole  for  the  passage  of 
the  miner.  Some  mechanical  means  of  conveyance  mto  the  mine 
would  not  only  add  to  the  hours  devoted  to  remunerative  labour, 
but  would  also  carry  the  workman  fresh  to  his  work  with  powers 

unimpaired.  ,  r        ^  -       i  i 

In  some  Cornish  mines  a  contrivance  lor  taking  down  and 
brino-ing  up  the  men  has  been  adopted,  called  a  man-engine. 
This^consists  of  a  rod  about  a  foot  and  a  half  square,  down  one 
side  of  which  there  is  a  series  of  small  platforms  just  large 
enough  for  a  man  to  stand  upon.  Put  in  motion  by  an  engine, 
it  mo^es  slowly  up  and  down,  and  the  men  step  from  the  platform 
on  the  rod  to  corresponding  platforms  at  the  side  of  the  shaft 
until  they  arrive  at  the  bottom.  This  is  no  doubt  an  easy  method 
of  descending  and  ascending,  but  it  may  be  questioned  whether 
it  is  the  safest,  caution  and  vigilance  being  required  on  the  part 
of  the  men  in  stepping  from  one  platform  to  the  other  at  the 
this  is  especially  the  case  with  regard  to  the  double 
where  there  are  two  moving  rods  with  platforms 
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AccesH  and 
E(jrens. 

App.  A.  p.  30. 

Epitome. 
B.  b.  9111. 
B.  a.  7344. 

F.  2988. 

E.  c. 


App.  A.  p.  29. 
Epitome. 

B.  b. 
App.  B. 
Vn.  p.  296. 


exact  time  ; 
man-engine, 
attached. 

At  a  few  mines  in  Cornwall  another  method  is  resorted  to. 
The  men  descend  in  what  is  called  a  skip,  which  is  a  square 
oblong  vessel  of  iron,  having  a  door  at  the  bottom,  which  when 
closed  is  secured  by  a  strong  bolt.  This  skip  is  also  used  for  draw- 
ing up  the  ore  and  refuse. 

Ventilation. 

The  ventilation  of  mines  has  engaged  our  earnest  attention. 
An  improvement  in  this  respect  appears  from  the  evidence  to 
have  taken  place  within  the  last  20  or  30  years.  Notwithstanding 
that  the  mines  have  been  much  more  extensively  worked,  yet  by 
increasing  the  number  and  enlarging  the  dimensions  of  the  various 
shafts,  winzes,  rises,  levels  and  crosscuts  greater  circulation  of 
air  has  been  obtained.  Still  the  ventilation  is  oftentimes  very 
imperfect,  and  tho  health  of  the  men  suffers  considerably  from 
their  breathing  an  atmosphere  deficient  in  oxygen  and  impreg- 
nated with  carbonic  acid  gas  and  other  impurities. 

We  felt  that  it  was  of  the  greatest  importance  that  the  character 


App.  A.  p.  29. 
Epitome. 
B.  b.  4335, 
9599. 

B.  c. 
9709. 
App.  B. 
vn.  p.  296. 
App.  A.  p.  33. 

Ventilation. 

Epitome. 

C. 

A. 
C.  1509. 


A. 
C.  5375. 


Ventilation,  of  the  air  of  the  mines  should  be  accurately  ascertained,  and  with 
Gen^Ob-     ^^^^^  employed  Dr.  A.  S.  Taylor,  Dr.  Angus  Smith,  and 

servaiions.  Bernays  to  analyse  specimens  of  air  obtained  in  dilferent 

mines  and  under  various  circumstances. 

The  following  are  some  of  the  principal  points  mentioned  by 
those  gentlemen,  but  their  reports  are  so  minute  and  so  replete 
with  valuable  information  of  a  scientific  character  that  we  have 
found  it  impossible  with  justice  to  them  to  give  a  satisfactory 
analysis  of  the  results  of  their  labours  within  the  limits  of  this  report. 
App.  B.  We  must,  therefore,  refer  to  the  Appendix,  where  the  reports  of 
IV.  V.  VL    Dr.  Taylor,  Dr.  A.  Smith,  and  Dr.  Bernays  are  given  in  extenso. 

They  deserve  the  attentive  consideration  of  all  who  are  interested 
Epitome.  this  important  branch  of  our  inquiry. 

C.  The  test  for  detecting  the  impurity  of  the  air,  which  is  relied 

upon  in  all  districts  by  miners  and  mine  agents,  is  the  greater  or 
App.  B.      ^^^^  freedom  with  which  the  candles  burn.    This  test  h.owever 

IV.  *      is  a  very  imperfect  one.    Dr.  Taylor  states  that  it  is  altogether 

V.  fallacious,  and  Dr.  Angus  Smith  says,  that  although  the  candle 
test  is  capable  of  detecting  exceedingly  bad  air  it  is  unequal  to 
the  indication  of  impurities  to  the  extent  required  for  the  pro- 
tection of  health,  and  begets  confidence  where  danger  exists. 

Dr.  Angus  Smith  analysed  no  less  than  328  samples  of  air, 
from  mines  in  different  parts  of  England  and  Wales,  comprising 
VII.  pp.  293-4.  all  the  tubes  of  air  hermetically  sealed  in  the  mines,  which  were 
not  damaged  by  leakage  or  breakage;  and  the  following  is  a 
summary  (draun  up  for  the  Commission)  by  Dr.  Smith  of  some  of 
the  results  which  he  obtained  : — 

He  divided  the  specimens  of  air  he  analysed  into  three  classes, 
employing  the  proportion  of  oxygen  found,  not  as  the  cause,  but 
the  indication  of  their  quality.  Air  containing  20 "9  per  cent, 
of  oxygen  he  considered  normal,  less  than  that  proportion  impure, 
atid  less  than  20 '6  per  cent,  as  exceedingly  bad.  According  to 
this  classification  he  found — 

35  or  10 '65  per  cent,  of  the  specimens  normal,  or  nearly  so, 
81  or  24  •  (19        „  „  impure, 

212  or  64-63       „  „  exceedingly  bad. 

It  appears  from  the  tables  of  analyses  contained  in  Dr. 
Smith's  report,  that  87  of  the  328  samples  of  air  examined  by 
him  contained  less  tiian  20  per  cent,  of  oxygen,  and  that  of  these 
11  contained  less  than  19  per  cent.,  and  that  in  one  instance  the 
proportion  was  so  low  as  18-27  per  cent.,  and  that  some  of  the 
worst  air  escaped  examination  from  the  candles  burning  so  im- 
perfectly that  it  was  impossible  to  seal  the  tubes  by  the  blow  pipe. 
He  remarks  that,  bad  as  the  specimens  may  appear,  the 
character  given  to  the  air  of  mines  by  these  analyses  is  yet 
superior  to  what  has  been  hitherto  given  by  analysts,  such  as 
Mr.  Hunt  and  Mr.  Moyle;  and  perhaps  for  this  reason,  that 
former  analysts  took  the  air  from  places  selected  for  the  pur- 
pose; in  the  present  case  it  has  been    taken  indiscriminately, 
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and  in  such  quantiiies  as  to  represent  fairly  the  condition  of  Vkntilatiok 
the  atmosphere  of  the  whole  range  of  mines  in  the  country.     ^  ^  GcneTuTohser- 

The  follov.'hig  diagram  will  probably  convey  a  more  vivid  nations. 
impression  of  the  results  at  vvhicli  Dr.  Smith  has  arrived  than  the 
numerical  statements  given  above  : — 


64*63  per  cent. 
Exceedingly  bad. 


24 -69  p.  c. 
Impure. 


10'  67  p.c. 

Normal  or 
nearly  so. 


To  make  the  importance  of  his  observations  more  clearly  under- 
stood. Dr.  Smith  has  made  estimates  of  the  amount  of  oxygen  in 
the  air  under  the  following  diiferent  circumstances — 
On  a  fresh  cool  evening,  in  a  suburb  of 
Manchester,  in  wet  weather,  the  pro- 
portion of  oxygen  was    -       -  -  20*98   per  cent. 

and  20-96 

In  the  outer  circle  of  same  city      -       -  20  947 

At  the  back  of  the  house  -       -  -  20-936 

In  fo^^  and  frost  -  -  -  20-91 

In  a  sitting  room  w^iich  felt  somewhat 

close  -----  20-89 

In  a  small  room  wath  petroleum  lamp, 

well  ventilated  -  20-84 

Do.  do.        after  6  hours  20 '83 

In  the  pit  of  a  theatre  at  11-30  p.m.       -  20*74 

In  the  gallery        „        10-30    „         -  20*63 

In  large  cavities  in  mines  (average)        -  20-77 

In  currents  do.  -  20-68 

Under  shafts  do.         '    -  20-424 

In  sumps  do,  -  20-14 

In  the  worst  specimen  examined  -  18'2 

Of  the  samples  of  air  from  different  mines  in  Cornwall  and  Cornwall  and 
Devon  analysed  by  Dr.  Smith,  142  in  number,  a  very,  large  pro- 
portion  will  be  found  to  have  been  very  defective.    Thus  only 
17  or  11*97  per  cent,  were  found  to  contain  the  normal  proportion 
of  oxygen, 

38  or  26-76  per  cent,  were  impure, 
and  87  or  61-20  per  cent,  were  extremely  bad. 

The  amount  of  oxygen  was,  in  one  sample,  as  low  as  18*67  per 
cent.,  while  the  carbonic  acid  attained  in  another  the  high  pro- 
portion of  2-26  per  cent. 

Dr.  Smith  has  described  different  methods  by  which  in  his 
opinion  the  amount  of  carbonic  acid,  and  thereby  the  state  of  the 
ventilation,,  in  the  mines  can  be  easily  tested.  One  of  them  he 
considers  simply  enough  to  be  put  into  the  hands  of  working 
men. 
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Dr.  Beruays  has  been  engaged  in  similar  investigations,  and 
from  his  report  it  will  be  seen  that  of  42  samples  of  air,  obtained 
in  various  mines  and  under  different  circumstances,  there  are  very 
few  which  did  not  contain  a  proportion  of  carbonic  acid  con- 
siderably in  excess  of  that  which  occurs  in  pure  air.  The  propor- 
tion varied  from  0  04.4 — an  amount  not  materially  above  the 
normal  standard  (0  035  per  cent,  by  volume)  to  0-527,  0'588,  0-G5, 
0"846.  At  one  mine  Dr.  Bernays  notices  that  he  spent  the  working 
portion  of  three  days  underground,  and  found  the  air,  except  in  , 
ends  and  slopes  and  soon  after  blasting,  almost  free  from  impurities, 
and  that  in  the  254  fathom  level  particularly  good,  proving  the 
efficacy  of  ventilation  by  means  of  an  upcast  and  downcast  shaft. 

It  should  be  observed  that  the  state  of  the  air  in  the  mines  is 
materially  affected  by  the  condition  of  the  external  atmosphere 
and  the  season  of  the  year.  Dr.  Bernays'  visit  to  Cornwall  was  at 
Christmas,  while  the  specimens  forwarded  from  the  north  were 
collected  in  summer,  and  this  circumstance  may  in  part  explain 
the  difference  in  the  results  of  analyses  of  the  different  specimens. 
The  observations  of  Dr.  Smith  and  Dr.  Bernays  fully  show  that 
deleterious  air  occurs  in  all  mines  to  a  greater  or  less  degree, 
although  the  fact  may  not  be  apparent  to  the  senses,  and  the 
agents  may  be  satisfied  that  the  ventilation  is  good. 

The  air  of  mines  besides  being  thus  frequently  deficient  in 
oxygen,  and  containing  an  excess  of  carbonic  acid  gas,  is  also 
often  more  or  less  impregnated  with  other  impurities. 

In  dry  mines  dust  arises  from  boring  or  the  use  of  the  pick, 
and  Avhere  the  rock  is  hard  it  is  necessary  to  blast  it,  and  the 
smoke  proceeding  from  the   gunpowder  used  in    the  process 
adds  its  quota  of  impurity,  especially  where  it  is  tardy  in  its 
escape.*    Each  man  is  lighted  at  his  work  by  a  candle,  which 
burning  badly,  from  deficiency  of  air  or  being  composed  of 
inferior   materials,  often  throws  off  a  thick  stifling  effluvium, 
and,  together  with  the  breath  of  the  men,   consumes  oxygen 
and  gives  out  carbonic  acid  gas.     To  these  extraneous  causes 
must  be  added  in  some  instances  the  natural  presence  of  car- 
bonic acid  gas.     The  secretions  thrown   off  from  the  bodies 
of  the  men  when  working  hard  and  perspiring  further  in- 
crease the  closeness  of  the  atmosphere.    It  is  evident  therefore, 
that,  unless  there  be  a  free  current  of  air  through  the  different 
parts  of  mines,  the  atmosphere  which  the  men  have  to  breathe 
must  be  extremely  deleterious.    When  an  end  is  50  or  more 
fathoms  from  any  draught  the  difficulty  of  furnishing  an  adequate 
supply  of  fresh  air  to  the  men  who  are  driving  it  becomes  very 
great,  and  this  difficulty  is  further  increased  by  the  culpable 
negligence  of  the  men  or  that  of  the  agents  (whose  busniess  it  is 
to  see  that  the  men  do  not  neglect  their  duty),  in  allowing  heaps  of 
ore  or  "  deads  "  to  remain  in  the  levels  which  choke  them  up  and 
injuriously  interfere  with  the  circulation  of  air. 

It  should,  however,  be  mentioned  that  all  the  men  employed 


Experiments  are  in  progreBS  for  testing  the  yalue  of  gmi  eottou  as  a  substitute 
unpowder  in  mining  operations.    See  Appendix,  No.  XlV. 
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in  mines  do  not  sufifer  equally  from  the  defective  ventilation. 
There  are  two  classes  of  workmen  called  tutworkmen  and  iributers. 
The  former  contract  at  so  much  a  fathom  to  drive  the  levels,  sink 
shafts,  and  put  in  rises  and  winzes.  The  latter  neither  drive  nor 
sink,  but  are  employed  in  getting  out  the  ore  from  the  levels  ven- 
tilated and  partially  exj^lored  by  the  tutworkmen,  and  they  are 
paid  so  much  in  the  pound  of  the  market  value  of  the  ore  which 
they  bring  to  the  surface  when  sold.  The  prospect  of  gain  may 
induce  the  tributer  to  overwork  himself;  but  it  is  obvious  that 
the  occupation  of  the  tutworkman  is  more  unhealthy,  as  he  is 
more  frequently  employed  where  the  air  is  noxious.  He  has  to 
cut  new  ways  through  the  rock,  and  he  often  labours  at  such  a 
distance  from  any  shaft  or  winze  that  the  air  coming  dov/n  these 
channels  does  not  reach  him. 

Not  only  have  the  men  to  breath  impure  air  in  consequence  of 
defective  ventilation,  but  from  the  same  cause  in  many  of  the  work- 
ings the  temperature  is  very  high.  In  most  of  the  deep  mines  there 
are  workings  which  are  naturally  warm,  and  in  some  the  heat 
is  so  oppressive  that  the  miner  is  compelled  to  work  nearly  naked, 
and  to  have  water  thrown  over  him,  and  even  then  he  can  only 
continue  his  labour  for  a  very  short  space  of  time.  In  several 
mines  the  temperature  is  from  80°  to  90°  Fah.,  and  in  one  as 
high  as  110°,  and  men  have  been  known  to  have  lost  eight  or  ten 
pounds  in  weight  at  the  conclusion  of  their  day's  work.  A  con- 
tinuance of  labour  in  such  an  atmosphere  must  have  an  injurious 
eifect  on  the  constitution  of  the  miner,  and  make  him  more 
susceptible  to  the  effects  of  the  cold  draughts  in  other  parts  of 
the  mine  or  at  the  surface.  Indeed,  as  has  been  remarked,  the 
medical  gentlemen  ascribe  much  of  the  sickness  which  they  found 
amongst  the  miners  to  the  effect  of  exposure  to  cold  when  the 
men  are  exhausted  by  working  in  warm  places,  and  especially 
where  the  air  is  impure. 

The  agents  have  devised  various  means  for  promoting  circula- 
tion and  conveying  fresh  air  to  the  ends,  although  they  trust 
principally  to  natural  ventilation  by  adits  and  shafts,  which  may 
be  upcast  or  downcast,  and  occasionally  without  any  perceptible 
cu'culation  of  air,  according  to  the  state  of  the  weather. 

One  of  these  means  is  a  square  wooden  pipe  which  is  carried 
along  the  top  of  the  level,  and  another  is  a  wooden  floor  or  sollar 
about  six  inches  from  the  bottom,  in  or  under  which  the  air 
passes.  No  doubt  these  means  may  to  some  extent  answer  the 
purpose  of  promoting  the  circulation  of  air,  but  wood  is  absorbent 
and  liable  to  decay,  in  which  condition  it  vitiates  the  air,  and  if 
used  as  a  floor  is  diflftcult  to  keep  air-tight,  and  apt  to  give  way. 
feometimes  the  fresh  air  is  forced  through  a  box  or  pipe  of  wood, 
iron  or  zinc  by  a  fan  worked  by  the  engine,  by  water  power  or 
by  a  boy.  In  the  latter  case  the  continued  efforts  of  the  boy 
cannot  be  relied  on,  therefore  the  hand  machine  is  sometimes 
placed  near  where  the  men  are  working,  which  has  the  advantage 
ot  enabl nig  them  to  see  that  the  boy  does  not  neglect  his  duty. 
In  this  position  the  air  is  drawn  in  from  a,  distance,  but  llie 

b2 


,  VliNTILATION. 

General  Obser- 
tmlions. 

Epitome. 
C.  a. 
p.  .'5.5. 

G.  a.  96. 
G.  I. 

G.  b.  4671. 
p.  90. 

G.  h.  .5358.  ■ 


C.  b. 
p.  61. 


A.  a. 
p.  17. 


App.  B. 
I.  II. 


Epitome. 
C.  h. 
p.  67. 


C.  b. 
p.  74. 


e.  i. 

c.j. 


« 


XX 


Ventilaxiox.  machi.ie  is  generally  fixed  some  vvny  off,  in  which  case  the  air  is 

  driven  and  ihe  boy  being  out  of  sight  is  apt  to  become  idle  at 

General  Obser-  ^^.^  coreful  selection  of  position  for  the  machnie  is  neces- 

'"T'w  sarv  to  insure  the  distribution  oi'pure  air.  . 

EPUOU.C.     s^^iy^^^  ^^^^^^^^^  ^^^^^  ^^^^^.^^^       ^  tube  filled  with  water 

from  the  surface,  and  of  a  small  horizontal  pipe  at  the  lower  end 
n         o     throuo-h  which  a  jet  escapes,  which  drives  a  stream  of  air  into 
"^•p  '4  •     rbox°.    the  water  flows  down  to  lower  levels,  and  the  an-  is 
App.  A.     driven  through  a  pipe  to  the  close  end  or  the  place  requn-ed  _ 
pp.  17-18.        .pj^^    ^^^j-^       j^i,.  is  that  of  the  air  at  the  place  where  the  jet 
escapes;   the  quantity  may  be  estimated  from  the  rate  of  the 
■current  and  the  size  of  the  pipe.    The  apparatus  is  inexpensive, 
and  the  working  cost  is  that  of  the  power  used  to  lift  the  water 
back  to  the  surface. 


Accidents. 


Accidents. 


Epitome.        Wc  bave  obtained  no  evidence  of  tlie  existence  of  >nfl»n™f^l«, 
™  "in  any  of  the  mines,  and  liave  only  lieard  of  a  few  nistanoes  o. 
fo4  of  We  by  influx  of  ^^•ater.    But  while  the  men  are  free  from 
H  fa,a  etteets  of  earbnretted  hydrogen,  and  the  catastrophes 
occnsio.  ed  by  sudden  influxes  of  water  so  destruetive  m  eoal 
mine    hey  nevertheless  become  victims  to  many  accidents  which 
and  tbrethonght  might  easily  prevent.    The  mjaiies  which 
rtev  snslain  are  principally  caused  by  blastmg,  by   allmg  fiom 
t  e  ladde?  or  from  one  level  to  another,  by  falls  of  the  rock  and 
i  in  stirt  i  boilers.    The  agents  naturally  endeavour  to  shift  from 
Tm  elves  the  responsibility  of  these  injuries,  by  attributn.g  hem 
to  the  recklessness  of  the  men.    The  miners  are  uuquest  onably 
^.iv  instances  ouilty  of  disobedience  of  orders,  negligence, 
2^:^-1^^  are  not  always  so  culpable  as  the  agents 

^  ,       "■Xir^rU^sdliTthe  tck  explosions  whicl,  cause  loss  of 
.ii   fracture  of  limbs  and  sometimes  death  frequently  occur. 
J-        Si  W  from  sparks  elicited  by  the  use  of  iron  miplements  .in 
These  arise  .      ,  ,Vom  improper  tamping 

^'TS^;  ll  epr  hensible  pl-actiee  of  picking  out  lioles 

Tai"  d  ^  pt  der'^vhilh  has  failed'  to  ignite.    The  mniers  also 
expole  th  mselvcs  to  great  danger  from  rushing  in  too  soon  to 
aSain  the  cause  ofdelay  should  the  charge  hang  fire^ 
B  a  Fallinn  axmy  from  Imkkrs.—lhe  footways  or  .l'>''''"»/'\°  ™ 

consti  cted  ill  the  drawing  shafts  and  tlic  pumping  sliafts.  hen 
rormZeit  tratticed  or  partitioned  ofl',  th.s  mode  of  ascen  and 
not  piopeuj  u.  ,i„,,'  ,.„Ms     The  wooden  staves  are  apt  to 

descent  IS  neces  a.  dy  ckngaou  ^^^.^^^  ,„„,equence  of  a 

decay  beloie  U  is  "^'"^'^'J,'  „.,iile  the  miner  is  ascending 

V^'^P.Sd.  'P'r'J  i,  obviour  I  on  staves  become  worn  and  conse- 

P-        „,.  descending    °^™»^-  „3  occasionally  happens 

'ST-     r  ttrelt;.":.;  To  caise  fat.,  accidents,  altliot.gh. 


3640, 
p.  23. 


were  the  footways  properly  protected  by  sollars  and  brattice  work, 
a  fractured  limb  would  be  tlie  extent  of  the  injury  to  be  appro- 
bended  from  foiling  away.  The  staves  are  generally  ten  inches 
apart,  though  the  distance  of  twelve  inches  is  still  maintained  m 
some  mines^  causing  an  extra  strain  on  the  muscles.  The  miner 
lias  frequently  to  bring  up  his  tools  with  him  in  order  to  take 
them  to  the  smith's  shop,  and  on  these  occasions  any  imperfection 
of  the  ladders  is  particularly  dangerous. 

Falling  from  one  level  to  another.— It  frequently  happens  that  the 
winzes  for  the  purpose  of  ventilation  or  the  shoots  for  throwing 
down  the  stuff  which  communicate  from  one  level  to  another  are 
left  uncovered,  unprotected  or  carelessly  bridged- over,  or  if 
covered  over  are  not  subject  to  constant  inspection.  Serious  acci- 
dents have  arisen  in  consequence. 

Falls  of  the  rock. — Injuries  resulting  from  falls  of  rock  are  of 
frequent  occurrence  in  some  mines.  In  those  localities,  where  the 
rock  or  lode  is  of  a  friable  or  incoherent  character  and  conse- 
quently liable  to  slips  and  falls,  extra  vigilance  is  necessarily  called 
fcr.  It  often  happens  that  the  men- to  save  labour,  and  the  agents 
to  save  cost,  omit  to  put  up  the  proper  supports. 

Fall  of  stuff. — Casualties  repeatedly  occur  from  the  fall  of  stuff 
out  of  the  kibble  in  its  vibration  from  side  to  side,  or  from  the 
fall  of  the  kibble  itself  from  the  chain  breaking.  In  some  mines 
these  are  to  a  considerable  extent  obviated  by  the  adoption  of 
skips  with  wire  ropes  and  guide  rods  which  prevent  oscillation. 

Bursting  of  boilers. — Imperfect  boilers  are  too  often  purchased 
for  the  use  of  a  mine  on  its  first  being  started,  and  the  conse- 
quences, as  might  be  expected,  are  frequent  accidents.  Another 
cause  of  boiler  explosions  arises  from  the  chemical  character  of 
the  water,  which  in  some  cases  rapidly  corrodes  the  iron  and  in 
others  forms  deposits;  and  a  third  cause  is  the  omission  of  a 
second  safety  valve  and  of  water  gauges,  which  necessary  instru- 
ments we  have  found  only  in  rare  instances,  engineers  depending 
entirely  on  the  cocks  to  ascertain  the  quantity  of  water  in  the 
boiler.  Further,  it  is  the  exception  where  the  boilei's  are  period- 
ically and  thoroughly  cleaned  and  examined. 

The  men  in  charge  of  the  engines  are  generally  those  who 
from  ill-health  or  injury  are  incapacitated  from  working  under- 
ground, and  not  being  trained  engineers  stand  especially  in  need 
of  a  water  (roxwe  or  an  index  to  draw  their  attention  Avhen  the 
water  in  the  boilers  is  getting  low. 

Abandoned  shafts. — Accidents  arise  not  only  to  the  miners  but 
to  the  public  from  the  very  reprehensible  practice  of  leaving 
abandoned  shafts  open  and  unprotected  at  the  surface. 

From  the  1st  of  March  to  the  7th  day  of  May  1863  no  less 
than  seven  fatal  accidents  occurred  in  the  mines  in  Cornwall  (in- 
cluding the  very  serious  one  in  Botallack),  occasioning  in  all 
a  loss  of  sixteen  lives.  We  deemed  it  our  duty  to  make  special 
inquiries  regarding  these  accidents,  and  Mr.  Wylie's  report 
thereon  is  given  in  the  Appendix.    The  mode  in  which  coroners' 
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inquests  are  conducted  seems  to  us  very  unsatisfactory,  inasmuch 
as  the  inquiry  is  limited  to  determine  whether  the  death  was 
accidental  or  not  without  any  reference  to  the  cause  of  the 
accident  from  which  it  resulted. 
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General  Observations, 

Chanqing  Houses.— Theze  buildings  are  often  far  from  the 
footway  shafts  and  are  low  and  ill  adapted  to  their  purpose;  the 
light  and  ventilation  are   obtained   from   unglazed  openmgs 
provided  only  with  wooden  shatters,  whereby  thorough  draughts 
are  created  -that  are  highly  dangerous  to  the  health  of  the 
miners  just  returned  in  a  slate  of  perspiration  from  the  laborious 
ascent  of  the  ladders.    The  men  very  frequently  change  m 
« the  dry,"  (a  place  where  they  leave  their  clothes  to  be  dried 
bv  means  of  a  heated  tube,)  the  atmosphere  of  which  is  often 
most  impure,  loaded  with  dust  and  vapour.    In  the  absence  ot 
proper  places  for  the  purpose  tlie  men  often  run  the  risk  ot 
iniury  to  their  health  by  washing  in  the  open  air  exposed  to  the 
inclemency  of  the  weather,  and  are  frequently  driven  to  the 
dangerous  practice  of  resorting  to  the  boiler  house  in  order  to 
chano-e  and  dry  their   clothes.    We  had    the    satisfaction  ot 
inspecting  some  changing  houses,  with  "  drys  "  attached,  put  up 
at  an  expense  of  not  more  than  100/.,  well  lighted  and  ventilated 
and  supplied  with  warm  water,  but  we  regret  to  say  that  such 

were  rare.  « 

We  have  reason  to  believe  that  the  agents  and  managers  ot 
mines  are  by  no  means  insensible  to  many  of  the  defects  referred 
to.  and  that,  as  a  body  they  are  anxious  to  promote  the  safety 
and  comfort  of  the  men  placed  under  their  control.    With  regard 
to  established  and  well-managed  mines,  conducted  with  a  view  to 
the  legitimate  development  of  the  mineral  property,  the  pro- 
nrietor°s  will  generally  act  upon  any  recommendations  made  by 
the  accents  having  for  their  object  the  health  and  safety  of  the 
miners :  but  there  are  many  mines  of  a  more  speculative  character, 
in  which  any  outlay  beyond  what  is  absolutely  necessary  is 
avoided,  as  tending  to  diminish  the  dividends,  and  consequently 
to  depress  the  price  of  the  shares  in  the  market. 

It  is  probable  that  in  the  latter  the  agents  are  deterred  from 
sucTcresting  evident  improvements,  which  to  them  may  appear  to 
be°hio-hly  desirable,  from  the  fear  of  being  considered  extravagant 
and  thus  incurring  the  risk  of  losing  their  situations. 
-  Waqes-li  is  somewhat  difficult  to  give  a  correct  statement 
of  the  earnings  of  the  men,  in  consequence  of  the  speculative 
nature  of  their  work.  Miners  are  divided  into  tributors  and 
tutwork  men.  They  work  in  "  pares  "  or  companies  of  from  two 
to  eight  men,  and  for  eight  hours  at  a  time.  1  he  tnbuters 
earnings  are  regulated,  not  only  by  the  amount  and  qmi  ity 
of  the  ore  brought  to  the  surface,  but  by  its  market  value  at  the 
time  it  is  sold  to  the  smelters.    Instances  are  quoted  ot  100/.  or 
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more  being  realised  in  a  montli,  and  of  trlbulers  becoming  owners  ConKWALt,. 
of  land  and  cottages ;  but  the  increased  intelligence  of  the  mine  QgneTalObser 
agents  and  their  ability  in  judging  of  the  quality  of  a  lode  ua//ons.  * 
before  striking  a  bargain  cause  such  instances  to  be  now  of  rare 
occurrence,  and  in  the  event  of  a  rich  lode  being  discovered  it 
is  frequently  worked  by  tutwork ;  should  a  lode  turn  out  poorer 
than  expected,  a  tributer  will  work  for  weeks  and  perhaps 
months  without  earning  anything.    In  most  instances  he  is  then 
allowed  from  five  to  ten  shillings  a  week  for  what  is  called 
"subsist,"  the  sum  thus  paid  standing  as  a  debt  against  his 
future  gains;  consequently  there  are  times  when  the  families 
of  the  tributers  are  very  badly  off,  and  many  prefer  the  more 
regular  wage  of  the  tutworkmen. 

The  latter  take  work  by  piece-work,  and  any  variation  of  the  Epitome, 
ground  after  the  time  of  setting  affects  their  earnings  ;  these  are  ^' 
stated  on  an  average  taken  from  several  mines  to  vary  from 
3/.  to  SI.  \0s.  per  month.    The  wages  are  frequently  only  paid 
once  a  month,  with  a  month's  wages  kept  in  hand.    On  a  man        q  ^ 
first  coming  to  work  in  many  mines  he  receives  no  pay  for  two 
months,  and  the  result  is  that  he  generally  contracts  debts  to 
the  smaller  shopkeepers  and  pays  an  enhanced  price  for  the  G./ 
necessaries  of  life.    The  payment  of  wages  being  in  some  instances 
partly  in  notes  for  which  change  can  only  be  procured  in  public        ^  ' 
houses,  the  men  are  tempted  to  spend  money  in  intoxicating 
liquors  from  which  they  would  otherwise  probably  abstain. 

The  miners  are  frequently  involved  in  debt,  and  are  summoned        ^-  9- 
in  great  numbers  to  the  County  Courts  by  travelling  packmen 
and  hawkers,  who  induce  their  wives  and  daughters  to  pm*chase 
goods,  for  which  payment  is  to  be  made  by  monthly  instalments. 

Considerable  deductions  are  made  from  the  nominal  earnino>s 
of  the  miner  as  shown  by  the  "  bal "  or  mine  pay  bills  in  the  ^xi^' 
Appendix,  but  these  are  taken  into  consideration  when  the  bar- 
gain is  made. 

These  deductions,  though  varying  in  different  mines,  include  in  Epitome, 
all  cases  charges  for  clubs  and  doctors,  for  candles  and  powder,       I-  J- 
and  for  the  wear  and  tear  and  sharpening  of  tools,  besides  in  some  9063-9080. 
mmes  other  items  of  smaller  amount.    An  extra  charge  beyond  G^'99i8. 
cost  price  for  candles,  powder  and  materials,  the  purchase  of       P-  ^5. 
which  at  the  mines  is  obligatory  on  the  men,  is  deemed  necessary      App.  B. 
to  prevent  their  wasting  or  selling  them.    A  table  showing  the  xi. 
amount  of  candles  and  powder  consumed  in  a  number  of  mines 
and  the  profit  thereon  will  be  found  in  the  Appendix. 

Candles. — These  are  in  many  instances  of  a   very  inferior  Candles. 
quality,  and,  as  will  be  seen  by  the  report  of  Dr.  Taylor,  add  Im- 
materially to  the  impurity  of  the  air  while  in  process  of  coin  bud-  Epitome, 
tion     An  idea  prevails  in  Cornwall  that  it  is  necessary  to  have        C.  c. 
candles  with  wicks  of  mixed  cotton  and  flax  for  the  purpose  of  ^^"'^ 
blowmg  them  in  when  accidentally  extinguished,  though  such       ^  * 
wicks  give  out  more  smoke  than  cotton  wicks.     We,  however, 
ascertamed  during  our  inspection  in  the  norih  that  cotton  wicks 
will  blow  in  equally  well,  if  the  candles  are  made  of  the  best  tallow. 
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Cluhs.-The  customary  payment  to  the  club  attached  to  the 
mine  varies  from  (VZ.  to  9rf.  per  head  per  month     This  money  in 
mos?  instances,  is  only  available  for  "  visible  hurts."    The  club 
rerefore  partckes  more  of  the  character  of  an    nsurance  office 
t'inst  Lcidents  than  of  a  sick  club.    The  fund  thus  coiitnbuted 
f  "nsidered  to  be  the  property  not  of  the  men  but  of  the  ad v en- 
turers  and  a  separate  account  is  not  always  kept.    Should  the 
mine  be    knocked  "  or  abandoned,  the  fund  is  added  to  the  assets 
anS  divided  among  the  adventure..;  the  money  thus  apportioned 
has  in  some  instances  amounted  to  a  considerable  sum.     i  h  s 
rpropriation  is  made  on  the  ground  that  any  deficiency  in  the 
dub  money  would  be  supplied  from  the  mine  accomU,        that  a 
^ust  annortionment  amongst  the  contributors  would  be  impossible. 

e  w^n  of  some  means^of  supplying  the  men  when  oft  work  m 
consequence  of  sickness,  with  suitable  food  and  wme  is  severely 
felt,  and  much  complained  of  by  the  medical  men. 

-n  -Rp.ides  the  ''visible  hurt"  club  above  mentioned, 

f„,  themselves  and  in  some  cases  for  then-  families.     Ihis  sum 

to  ninepence  pev  head        mo,nb.  and  does 

JX-^nT"^  s'amLt:  tZl  that  other  reasons  than  t,»se 

5^it£t^d=i^th::^^^ 

'unL  he  ^^Jit^-r^!^^ 
very  accessible  1°       ^  „f  ,he  witnesses  consider  the 

cl  ssat,sfacnon  and  thoug^>   o™<=  objectionable,  there  does 

election  of  a  locto.       *he  men  t  j  ^^^^^^^ 

fixed  rate  of  charge  per  head. 

of  taking  water  and  food  "         „  f.^d  preferred  is 

and  other  parts  of  the  «^^\»f^°f;;'^  Uast,?^  Til  consists  of 
bread  and  butter ;  in  o  her  parts  the  Co,  P^^^unallv  fresh  meat, 
chopped  vegetables,  with  '^^^^^^ of  loTn^nsiLred  by  the 
enclosed  in  paste.    J.  his  '"■sc  Pt  o  di,,^,,!^,,^  already 

doctors  -  be  unw— ^^^^  bis 
weakened.    Ihe  c  iiet  nieai  o  j  measure  depend 

return  Lome,  but  >s  ^^^^J^^^^^^  of  the  same 
on  the  wages  earned  ana  tnc  ju  ti    r  consequent 

In  order  to  counteract  the  exhaustion  ot  tbe  ™'  ,^  ,„ 
on  climbing  and  the  natme  of  '  °  i„balcs  for  so 

withstand  the  i.ijunous  effects  o    l  e  ba  a, 
many  hours,  and  tbe  h|^gh  tempera tuie  to  w^^^  ^^^^  ^ 

exposed,  more  animal  food  is  said  to  be  requiieo  uy 
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those  en-'-aged  in  healthier  occupations,  antl  tliis  in  many  instances  Coiinwaix. 
he  is  unabre  to  procure.    The  employment  of  girls  at  the  mine  General  Obscr- 
from  an  early  age  deprives  them  of  opportunities  of  acquiring  a  vations. 
knowledge  of  cooking  and  housekeeping  and  so  of  becoming  Epitome, 
thrifty  housewives.  41,05] 
The  miners  as  a  class  are  well  conducted  and  temperate  ;  large       p.  19. 
numbers  have  taken  the  pledge  and  kept  it,  and,  whatever  may  be       a.  d. 
the  causes  of  the  diseases  to  which  they  are  liable,  the  habit  of 
intoxication  cannot  be  assigned  as  one  of  them.    They  are  par- 
ticularly courteous  and  intelligent,  and,  considering  their  cir- 
cumstances and  the  early  age  at  which  they  go  to  work  at  the 
mines,  the  information  they  have  acquired,  especially  on  religious 
subjects,  is  very  remarkable  ;  their  proficiency  in  the  latter  respect 
is  no  doubt  owing  mainly  to  the  Sunday  schools.    The  miner  has 
many  hours  of  leisure,  and  devotes  much  of  it  to  the  perusal  of 
works,  often  of  a  serious  tone,  and  generally  of  a  profitable 
character. 

Cottages. — Several  cottages  were  pointed  out  to  us  as  being  Cottages. 
the  property  of  the  miners  who  resided  in  them.    The  general  M. 
practice  in  Cornwall  is  to  let  ground  for  building  on  leases  for 
three  lives;  the  cost  of  building  is  reasonable,  and  a  good 
substantial  cottage,  with  a  room  and  a  scullery  downstairs,  and 
two  or  three  bedrooms  upstairs,  can  be  built  for  about  80/.    A    M.  io,479. 
tributer,  if  he  has  had  a  good  venture,  will  often  invest  his  gains  P- 
in  a  house,  borrowing  any  additional  sum  required. 

We  have  found  that  while,  generally  speaking,  the  miner  has 
fair  house  accommodation,  yet  in  some,  especially  in  outlying  ^pp.  B. 
districts,  there  is  a  great  deficiency  in  this  respect,  both  as  regards  I. 
quality  and  extent.  The  new  cottages  are  substantially  built, 
warm  and  dry,  with  good  sized  windows  opening  from  the  top ; 
but  due  attention  is  not  paid  to  out-door  conveniences,  and  the 
sanitary  condition  of  some  of  the  towns  and  most  of  the  villages 
is  decidedly  bad.  The  absence  in  most  instances  of  a  good  supply 
of  water,  owing  to  its  being  drawn  off  at  the  low  levels  by  the 
pumping  engines  at  the  mines,  is  a  drawback  to  sanitary  improve- 
ments. Although  these  are  not  sufficiently  attended  to,  and  the  ^' 
cottages  in  some  parts  are  damp,  ill-drained,  and  ill-ventilated, 
yet  this  does  not  appear  to  account  for  the  diseases  peculiar  to 
miners,  as  the  women  and  children  inhabiting  those  abodes  are 
generally  healthy.  In  many  districts,  and  especially  in  the  west 
of  Cornwall,  miners  have  gardens,  but  in  the  neighbourhood  of 
the  towns  and  villages  the  rent  of  land  is  so  high  as  to  preclude 
the  possibility  of  this  addition  to  their  comfort. 

Surface  loork — Employment  of  women  and  children. — The  work  Surface  Work. 

at  the  dressing  floors  is  partly  carried  on  by  a  few  men  disabled  Epitome, 
from  working  below,  but  principally  by  women  and  children,  " 
their  wages  being  at  the  rate  of  Qd.  to  Is.  per  day  for  the  former, 
and  4d.  to  Qd.  for  the  latter.    Though  the  breaking  of  the  ore 

is  laborious,  it  does  not  appear  to  be  an  injurious  occupation,  as  App. B. 

the  women  are  remarkably  healthy.     At  some  of  the  mines  a  \ 

p.  u# 
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L,  11,881. 
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comfortable  place  is  provided,  to  which  the  women  resort  for 
meals  and  where  an  attendant  sees  to  the  fire  and  provides 
water  At  others  the  accommodation  for  this  purpose  is  in- 
sufficient, while  in  the  majority  none  at  all  is  provided.  Where 
^h^  comforts  of  those  employed  are  attended  to  the  women  and 
children  work  under  cover  of  wooden  sheds  with  glass  let  m  o 
^  e  roof,  but  in  many,  even  of  the  large  mines,  they  are  needlessly 
exposed  to  the  inclemency  of  the  weather.  Young  children  are 
employed  at  the  work  of  picking  the  ore,  and  this  employment, 
when  carried  on  under  coyer,  is  not  found  to  be  prejudicial  to 
their  health. 

DEVONSHIRE. 

The  mineral  products  of  Devonshire  are  much  the  same  as 
,  %  p^vnwpll  The  nrincipal  mining  districts  are  1  avistock, 
tTilo^  IZL^o^^l^  Bo'vey  T,-ac'ey,  The  Devon  Great 
Consols  the  largest  and  richest  copper  mine  in  Great  Br.tam; 
and  its  remarkable  success  has  occasioned  the  openmg  of  many 
other  mines  in  the  district. 

Access  and  Ventilation. 

The  system  of  working  the  mines  in  Devonshire  is,  for  the 
most  par  The  same  as  "that  pursued  in  Cornwall ;  occasionally 
most  pait,  greater  distance  from  a  winze 

S  wl^^^^^  ^-^^  ^'^^^"^ 

"  eltrthtmily  mode  of  ascent  and  descent  in  use  in  this 
dis^rttTbut  the  adoption  of  a  man-engine  was  m  contemplation 

at  +hp  Devon  Great  Consols  mine.  j    •  ^ 

Durh^'  the  interval  between  our  first  and  second  visits  to  this 
n.ine  Inri-Fovements  had  been  carried  out  for  the  accom- 
modation of  the  workers  at  the  surface. 

Health. 

The  miners  in  this  district,  examined  by  Mr.  Bankart  in  the 
?  862  were  found  to  be  sub  ect  to  diseases  similar  n 

TZel  Jothise  which  prevail  among  the  miners  in  Cornwall, 
and  traceable  to  the  same  causes. 

General  Observations. 
TT  TU(^  TYiineq  in  the  neighbourhood  of  Dart- 

^''""^r^*^r'''f;:7  We  not  been  worked  so  extensively  as  in 
moor  and  Ashbur  on  li*™  ^  ^    ,,3         o„e  recently 

other  districts,    ^m^ng    hose  v,s  ted  ^^^^ 
opened,  where  gre..t  at  entionh  1       ^^.^^^  i„  t,,e  district 

such  houses  exist)  are  required.  ,      ,  ,  ,1,^ 

^,  ,  ,  .  TI1P  Rub^criptions  to  the  clubs  are  on  the 
Clubs  and  Doctor...--The  B^i^^^^^^^^^  ^^^^^^^ 

<;ame  scale  as  in  Cornwall  ;  ine  seRcuuw  u 
some  oases  left  to  the  men,  and  the  plan  works  well. 
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Cottages. — The  miners'  cottages  at  Tavistock  are  for  the  most  General  Obser- 
part  very  good,  but  both  there  and  in  other  parts  of  the  county 
there  is  a  deficiency  of  liouse  accommodation, 


LEAD  MINES  of  YORKSHIRE  and  the  NORTHERN 

COUNTIES. 

As  much  of  the  evidence  with  respect  to  the  health  of  the 
miners  has  reference  to  the  nature  of  the  rock  in  which  the  work- 
ing operations  are  conducted,  a  few  remarks  on  the  geological 
structure  of  the  district  may  render  the  evidence  more  intelligible. 
The  lodes  of  lead  ore  in  this  (as  also  in  the  Alston  Moor)  district 
are  generally  found  in  the  great  group  of  strata  designated  by 
geologists  as  the  carboniferous  or  mountain  limestone  formation. 
In  tracing  this  formation  from  south  to  north,  many  modifications 
are  found,  both  in  the  lithological  structure  and  in  the  arrano-e- 
ment  of  the  component  strata.  Professor  Phillips  says  the  most 
general  character  of  the  lower  limestone  series,"  that  of  the  south, 
"  is  simplicity,  but  that  of  the  upper  series  complexity.''  The 
demarcation  between  the  two  sets  of  strata  is  thus  laid  down  by 
the  same  author : — "  If  a  straight  line  be  drawn  from  Jervaulx 
Abbey  on  the  Yare  through  Kettlewell  on  the  Wharfe  to  Ryeloaf 
Hill  near  Mallam,  and  thence  continued  westward  to  Lancaster, 
it  will  divide  the  Yorkshire  limestone  into  two  parts,  remarkably 
contrasted  in  the  character  of  the  limestones.  In  the  northern 
districts  the  lower  limestone  rocks  are  covered  by  a  thick  and 
complicated  series  of  limestone,  flagstone,  shale,  coal,  &c.,  in  the 
southern  all  the  terms  of  this  series  interpolated  between  the  lime- 
stones vanish,  and  these  are  either  united  with  the  lower  rocks, 
much  ahered  in  aspect,  or  reduced  to  nothing." 

The  mines  at  Grassington  and  in  Wharf?dale  are  worked  for 
the  most  part  in  limestone  and  grit;  those  in  Arkendale  and  the 
other  districts  north  of  Professor  Phillips'  line  of  demarcation 
are  worked  in  frequent  alternations  of  plate  and  shale,  grit  chert 
and  limestone.  Many  of  the  medical  and  other  witnesses  state  that 
the  dust  produced  in  the  mining  operations  affects  the  respiratory 
organs  ot  the  mmers ;  the  dust  from  the  grit  and  plate  beds  beine 
tar  more  injurious  than  that  from  the  other  rocks 

The  whole  area  occupied  by  the  mines  has  been  subjected  to  much 
disturbance  at  various  periods  since  the  deposition"of  the  strata, 
me  S""'"''''-^  the  question  of  the  mode  of  deposition  of 

metalliferous  veins,  it  may  be  assumed  that  they  occiipy  what  were 
fissures  and  cavities  of  the  rock  in  which  they  are^^found,  Zd 
ocLT''f'r^'P^'!^Ti^^"^  frequent  cases  dis- 

figure  filt  1  "'?,-r°^         "'^^^"^^  ^^'^""g^-    2-ides  the 

a^m  L    h  ^  o^her  minerd  deposits,  there 

tresli  air  from  above  and  abstracting  the  drainage  water  below, 


YORKSHIBE 
AND 

noethern 
Counties. 


xxviu 


YORKSIUKE 
I  jSTORTIIEnN 

General  Obmr 
vations. 


Epitome. 


Health  of 
Miners. 
A". 
A  pp.  15. 


hocome  sources  of  annoyance,  sometimes  of 

'^UnTelile   dltiict^  of  the  th.-ee  valkys,  Swa^eda^e 

■  most  part  in  mc  uioi  c  whlrh  convey  He  drainage  ot  the 

Yoreclale  J'-*'^ ^I'^f  th"^  Hills  to°the  River 
country  from  the  high  la.i  c  ^^.^  ^^^^  ^^^j. 

Ouse/ The  trlbutOl^^^^^^^^^^^  ,ges. 

very  numerons,  and  ^^^^ral  strata  occurring  m 

cntiing  through  and  SO  expos  V  .^.^^^  ^jy^^,^^^ 

(heir  course.    This  onerations,  and  consequently  it 

facilities  for  carrynig  on  m  n-ng  j;  ^';  > 

is  on  these  streams  that  the  ^aa  mi  ^^.^^^  ^^p^^, 

situated.  The  deep  fl-^]'!.  J^'!,'^  ^  feve  at°various  elevations, 
frequent  opportunu-s  for  d  'J'^S^^'^^^  on 
by  which  mode  of  access  «  1^^.^  j^^^,  j^aiciously 
at  a  compavauvely  ventilation  of  the  mine;  u 

placed  facilitates  the  'I'^^^^gf  ,^         egress  for  the  ore 

Lo  affords  an  easy  access  fo  <^«  = 
and  refuse  by  means  ot  J '"^h^^  having  the  labour  and 

propelled  either  hymen  oi  ^°  ^f^"^;^,  ^..^m  or  water-power. 

Lpense  of  raising  the  P™'^"«'' fde  ivered  on  the  banks 
IiAddition  to  these  advantages  the  oie  i.  <^cli       ._^^  ^^^^ 

of  a  stream,  the  most  ""^"j^/p^^'e  be^-eq"i'-«^  f"''  ^"^'"S 
smelting  house;  and,  should  wa^e  j^o^^^^^^  ^^.^.^^^^.^^  ^ 

the  crushing  mills  »  °  al  stream  ;  consequently 

obtained  from  the  highei  .c""'^"^^  °  ,        ^^^d  in  this  disii-ict. 
steam  power  is  seldom  requiied       ^^^'^l^^^,^,^  of  the 

The  surface  of  the  count  y   »  ^      j    ^  4,,^  miners  res.ae 

■  ^ines  is  for  the  most  P-.'  J^^ltys  and  have  to  walk  from 
in  small  villages  lower  down  the  va  y  ^^,^,,1 
two  to  four  miles  to  and  horn  the  ^  ,  enabling 

parcels  of  land  are  ^"^^'^^  ,nd  affm-ding  them  healthful  em- 

■  Siem  to  keep  one  or  t^vo        '  -  ^  «ftm  ^        ^^^^         ^. ^. 

ployment  in  the  open  j.eirwork.to  some  extent  counter- 

LrlU^:iSsX?r;-io"3  exposu.  to  viuatea 

atmosphere  of  the  mmes. 

Health  OF  Miners.  ^ 

f  tlie  Chairman,  vistecl  Alston, 
Dr.  Peacock,  at         request  ot  t  Teesdale,  and 

Nenthead,  AUcnhead,  Wea  dale  a,  d  ^   ^^^^^^  ^jff^.ent  forms  o 
exammed  25  men  ^vho  '^'^^ ^,,ious  mines.    His  report 

c'i^easo  and  225  who  were  at  nvoik 

^ill  be' round  in  the  Appendix.  .^^^^^  ^^^^^.^^^  f^U  u„der 

By  tar  the  Largest  number  of  ca  e^o 
his  notice  were  cases  of  mmei.^^^^^^^^^^^^  .^^  es  to 

He  says  that  '^'^'Z^e  ^Ttn^^^^^^^^       of  their  health  ;  these 
which  the  miners  attribute  the  imp 

are  had  air,  powder  reek  ^^J^^  ^^^^'^  notwithstanding  great 

They  say,  with  regard  to  Daa  , 
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improvements  have  of  late  years  been  efFectcd  in  the  state  of  YonKsmuK 
the  mines,  some  of  the  workings  are  still  very  delective  _  NoRmEnx 

"  Powder  reek  "  also,  they  think,  frequently  rrnders  the  air  ot  Counties. 

the  mines  very  injurious.  ,  ^c,r.r.  JL-althli? 

With  regard  to  the  ''stour"  or  dust  of  ihe  mmes,  it  is  of  en 
blamed  by  them  as  a  cause  of  indisposition,  and  some  say  that  the 
*'stour"  is  worse  than  anything  else.  Dr.  Peacock  thinks  that 
in  this  respect  these  mines  are  more  injurious  than  those  ot 

CornwalL  .  i   i  i     rr  ^ 

The  other  f:auses  assigned  by  the  miners  as  probably  atlecting 
them  were,  working  too  hard  when  they  have  a  good  bargain, 
working  at  niffht,  and  at  too  early  an  age. 

He  did  not  find  the  climbing  ladders  blamed  by  the  men  as 
havino-  been  injurious  to  them.  As  most  of  the  mines  are  entered 
by  day  levels,  the  men  have  not  usually  to  climb  more  than  15 
to  no  fathoms.  He  adds  that  tlie  mines  are  not  apparently  so  hot 
as  to  exercise  any  injurious  influence.  ^ 

In  comparing  this  district  with  Cornwall,  he  was  struck  with 
the  more  robust' appearance  of  the  miners,  and  the  larger  propor- 
tion of  middle  aged  and  old  men  among  them. 

He  considers  that  the  diseases  met  with  among  the  miners  m 
this  district  correspond  generally  with  the  diseases  observed  in 
Cornwall,  but  present  some  differences.  It  seemed  to  him  that 
miners'  asthma  was  usually  in  this  district  a  simpler  form  of 
disease  than  in  Cornwall,  and  less  frequently  complicated  by 
disorganization  of  the  lungs.  He  also  found  this  affection  in 
the  North  not  so  commonly  combined  with  diseases  of  the  heart 
as  in  Cornwall. 

He  does  not  think  that  the  more  satisfactory  sanitary  condition 
of  the  miners  in  this  district -can  be  ascribed  to  the  mines  being 
generally  in  a  better  state  as  to  ventilation  and  freer  from  ''choke 
damp."  Indeed  he  thinks  that  the  reports  of  the  men  indicate 
a  w^orse  condition  of  certain  parts  of  the  mines  in  the  North  than 
in  Cornwall. 

He  considers  the  circumstances  which  are  mainly  influential 
in  favourably  affecting  the  sanitary  state  of  the  men  working  in 
these  mines  to  be  the  comparatively  short  periods  in  each  week 
during  which  the  men  work  in  the  mines,  the  ready  access  to 
the  mines  without  having  to  climb  the  ladders  to  any  extent,  the 
natural  temperature  of  the  workings  and  the  length  of  time 
during  which  they  are  left  free. 

Vital  Statistics.  vud Statistics. 

From  a  return  prepared  at_  our  request  by  the  Registrar 
General  and  printed  in  the  Appendix  it  appears  that,  as  has 
been  shown  to  be  the  case  in  Cornwall,  so  also  in  these  northern 
districts,  the  rates  of  mortality  are  much  higher  among  the  mining 
than  among  the  non-mining  section  of  the  male  population. 
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The  districts  comprised  in  the  return  are  the  lead-mining 
districts  of  Northumberland,  Durham,  Cumberland,  Westmore- 
land, Yorkshire,  and  Lancashire.  But  inasmuch  as  the  numbers 
of  miners  and  of  course  the  numbers  of  deaths  of  miners,  in  some 
of  these  counties,  were  too  small,  taken  separately,  to  justify  any 
deductions  with  regard  to  the  comparative  health  of  the  mining 
and  non-mining  sections  of  the  population,  we  shall  only  quote  from 
the  return  the  death  rates  as  computed  from  the  aggregate  num- 
bers of  males  and  of  deaths  of  males  of  the  two  classes  respectively, 
in  all  the  lead-mining  districts  of  the  six  counties  taken  together. 
In  order  to  show  the  comparative  health  of  the  two  sections  of  the 
population  at  the  present  time,  the  rates  of  mortality  comprised  in 
the  return  have,  been  calculated  for  the  three  years  1860-62 
inclusive  ;  these  years  having  been  selected  because  the  last 
census  was  taken  in  1861,  the  middle  year  of  the  term,  which 
renders  the  calculations  as  nearly  accurate  as  possible.  The  sub- 
joined table  shows  the  average  annual  rates  of  mortality  per  1,000 
miners,  and  per  1,000  males  exclusive  of  miners,  from  all  causes, 
for  the  several  successive  decennial  periods  of  life  from  the  age  of 
15  up  to  that  of  75  years. 

Average  Annual  Number  of  Deaths  per  1,000  Miners,  and  per 
1,000  Males  exclusive  of  Miners,  from  all  Causes,  during  the 
three  years  1860-62  inclusive. 


Ages. 


Between  15  and  25  years 
25  „  35 
35  „  45 
45  ,,  55 
55  „  65 
65    .,  75 


3J 


» 

}} 
5» 


9-53 
12-38 
*17'64 
33-11 
78-34 
127-52 


j\Iales  excIusiTC 
of  Miners. 


7-57 
919 
10-13 
16-18 
29-38 
66-10 


The  figiu-es  in  the  above  table  show  that  at  all  ages^  from  15 
years  upwards  the  miners  die  in  somewhat  larger  proportions  tiian 
the  men  of  the  same  districts  not  employed  in  mining,  and  also 
that  this  excess  of  mortality  among  the  miners  increases  largely 
and  progressively  with  increasing  age,  up  to  that  period  ot  life 
after  which  few  miners  continue  to  work  underground.  Thus,  if 
it  be  assumed  that  the  rale  of  mortality  among  the  non-mming 
section  of  the  male  population  at  each  successive  period  of  life 
quoted  in  the  table  is  equal  to  100,  then  the  rate  among  miners 
between  the  ages  of  15  and  25  years  would  be  126;  between  25 
and  35  years,  135;  between  35  and  45  years,  174;  between  45 
and  55  years,  205  ;  between  55  and  65  years,  267  ;  and  between 

65  and  75  years,  193.  ^  ■  ^ 

From  the  return  prepared  by  the  Registrar  General  it  also 
appears  that  this  excess  of  mortality  among  miners  is  manily  due 
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to  the  o-reater  prevalence  antl  fatality  of  pulmonary  diseases  among  YonKsiimE 

them  a^  compared  with  that  among  the  non-mining  section  of  the  ^^^^I'^j.j^ 

male  population.    The  subjoined  table  shows  the  average  annual  Counhes. 

rates  of  mortality  per  1,000  miners,  and  per  1,000  males  exclusive   

of  miners,  from  pulmonary  diseases,  for  the-  several  successive  Vual Statistics. 
periods  of  life  from  the  age  of  16  up  to  that  of  75  years. 

Average  Annual  Number  of  Deaths  per  1,000  Miners,  and  per 
1,000  Males  exclusive  of  Miners,  from  Pulmonary  Diseases 
during  the  three  years  1860-62  inclusive. 


Ages. 


Metal  Miners. 


Males  exclusive 
of  Miners. 


Between  15  and  25  years 
25  „  35 
35  „  45 
45  „  55 
55  „  65 
65    „  75 


3> 


3 

40 

3-97 

6 

•40 

5-15 

11 

76 

3-52 

23 

18 

5-21 

41 

47 

7-22 

53 

•69 

17-44 

"With  regard  to  the  above  table,  if  it  be  again  assumed  that  the 
rate  of  mortality  from  pulmonary  diseases  among  the  non-mining 
section  of  the  male  population  at  each  successive  decennial  period 
of  life  is  equal  to  100,  then  the  rate  among  miners  between  the  ages 
of  15  and  25  years  would  be  88,  between  25  and  35  years  1'24, 
between  35  and  45  years  334,  between  45  and  55  years  445,  be- 
tween 55  and  65  years  574,  and  between  65  and  75  years  308. 

Thus  it  appears  not  only  that  the  rate  of  mortality  from  pul- 
monary diseases  among  the  lead  miners  in  these  counties  is  higher 
than  that  among  the  male  inhabitants  of  the  same  districts 
who  do  not  work  in  the  mines,  but  also  that  this  excess  of 
mortality  does  not  begin  until  after  the  age  of  '25  years,  when  the 
unwholesome  conditions  contingent  on  working  in  the  mmes  have 
had  sufficient  time  to  exercise  a  sensible  influence  on  the  health  of 
the  miners.  The  smaller  rate  of  mortality  from  pulmonary 
diseases  which  will  be  observed  to  exist  among  miners  between 
the  ages  of  15  and  25  years,  as  compared  with  that  among  the 
non-mining  section  of  the  male  population  at  the  samo  ages,  may 
be  presumed  to  arise  from  the  very  probable  fact  that  youths  with 
known  tendency  to  diseases  of  the  lungs  are  not  usually  put  to 
labour  in  the  mines.  On  the  other  hand,  the  much  larger  dis- 
crepancy between  the  rates  of  mortality  among  miners  and  among 
other  males  from  pulmonary  diseases,  as  compared  with  that 
between  the  respective  rates  of  mortality  from  all  causes,  is 
undoubtedly  due  to  the  fact  that  exposure  to  the  peculiar  con- 
ditions attendant  on  their  occupation  causes  many  miners  to  die 
of  pulmonary  diseases  who  in  different  circumstances  would  have 
died  of  other  complaints,  and  therefore  the  great  excess  of  deaths 
irom  pulmonary  diseases  does  not  in  the  same  proportion  raise 
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the  geneml  rate  of  mortality,  although,  as  has  been  seen,  it  does 
So  to  a  very  large  extent. 

Access  and  Egress. 

The  lead  mines  in  this  part  of  the  country  are  usually  entered 
by  levels,  ladders  or  stemples,  but,  the  depth  being  much  less 
than  in  the  Cornish  mines,  the  fatigue  of  climbing  is  not  so  great, 
and  the  men,  reaching  the  surface  in  a  less  exhausted  and  heated 
state,  are  not  so  liable  to  suffer  from  exposure  to  cold.  The 
o-eneral  mode  of  communication  from  one  level  to  another  is 
by  stemples;  these  consist  of  pieces  of  wood  two  or  three  mches 
in  diameter,  placed  across  the  rise  and  fixed  in  the  rock  about 
3  ft.  6  in.  apart  in  width  and  2  ft.  6  in.  apart  in  height. 

Ventilation. 

Samples  of  the  air  of  mines  in  the  north  of  England  were 
analysed  by  Dr.  Smith,  in  110  instances,  and  the  air  was  tound 

to  be —  .    ,  ,  4. 

pure  or  nearly  so  m  14  or  12-  /  ^  per  cent, 

decidedly  impure  in  27  or  24 '54  „ 

and  extremely  bad  in      69  or  62*72  „ 

The  samples  in  which  it  was  more  or  less  decidedly  defective 
bein-  thus  96  or  87-26  per  cent,  of  the  whole  ot  those  analysed, 
a  proportion  very  closely  corresponding  ^mh  that  which  was 
Lnd^to  obtain  in  the  mines  in  Devon  and  Cornwall.  In  these 
mines  the  amount  of  oxygen  w^as,  m  one  instance,  as  low  as 
18-27  per  cent,  and  the  carbonic  acid  amounted  m  anothei  to 

^' Dr^Bernay's  report  contains  a  statement  of  the  results  of  the 
analysif  of  29  samples  of  air  received  from  mines  in  the  North 
orEn'land  From  this  it  will  be  seen  that  the  amount  of 
Ibonfc  acid  yard  in  different  mines  and  at  diffei-ent  periods, 
ftw  0  0447,  a  proportion  nearly  that  of  pure  air  to  the  excessive 
.lunt  of  2-288  per  cent.  It  will  further  be  observed  that  not 
leT°than  eight  samples  of  air  were  analysed  m  w4nch  the  propor- 
tion  of  carbonic  acid  exceeded  1  per  cent.  He  remarks  that  he 
was  not  prepared  to  meet  with  such  large  proportions  of  carbomc 
was  not  Piepa^^  .  ^  considered  an  atmosphere  above 

^.ImltaH  r'^^^^^  normal  quantity 

fn  n?5  x  O-105V  and  with  reference  to  the  specimens  from  one 
(0  03o  X  0  WO) ,  anu  incredible  that  men  can  exist 

mine,  he  pronounces  t  to  be  alm^^^^^^  employment  for 

in  such  an  atmosphere,  nruc  ^J^^;,;,  ^eid  is 

any  lengthened  period.^  ■^^^Ue  fen  ai'd  the  combustion  of  the 

partly  due  to  the  ^-^^^^^-f^^^^^^.^forL^^^  strata  in  which 
candles,  but  It  seems  also  to  be  given  on  II 

the  levels  and  shafts  ai^  ;^^-X^xplosio'  f  g^^^^^  still 
blasting,  and  the  products  of  °  .^^^.f  ^  e  air  which 

furthei"  deteriorate  the  ^tniosphere.  Alto^^^^^^^^^ 
is  breathed  by  the  miners  in  some  pails  ot  these 
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extremely  unwholesome,  and  very  fully  explains  the  prevalence  ^'^^''^'^ 
of  disease  among  the  miners.  Noutui-bn 
The  fatal  effects  of  breathing  an  impure  atmosphere  are  how-  Counties. 

ever  clearly  evident,  notwithstanding  these  mines  are  jbr'the  y^^^^lJ^^^ 
most  part  comparatively  shallow   and  are  usually  entered  by  Kpitome. 
means  of  adit  levels. 

Accidents.  Accidents. 

E". 

Blasting.— limestone  rock  being  from  its  character  less  E».6". 
liable  to  emit  sparks  than  the  prevailing  rocks  in  the  South,  the 
use  of  iron  implements  is  not  attended  with  the  same  danger,  and 
consequently  there  are  fewer  accidents  from  blasting. 

Falling  away  from  Ladders   and    Stemples. — Accidents  occa-       E".  c". 
sionally  occur  either  from  the  stemples  giving  way,  or  from  the 
men  losing  their  hold.    Men  accustomed  to  stemples  prefer  them 
to  ladders,  but  in  either  case  the  danger  of  accident  would  be 
materially  diminished  by  the  use  of  buntings  or  sollars. 

Falling  from  one  Level  to  another. — The  remarks  made  on  this 
subject  with  regard  to  the  South  are  equally  applicable  to  the 
North. 

Falls  of  the  Rock. — Accidents  from  this  cause  are  common  here, 
perhaps  more  so  than  in  Cornwall,  owing  to  the  incoherent  cha- 
racter of  the  rock. 

Fall  of  Stuff  in  Drawing  Shafts. — Accidents  are  rare  from  tliis 
cause,  as  waggons  dragged  by  horses  are  very  generally  emploj'ed 
to  draw  out  the  ore  and  refuse  by  the  levels.  Where  the  ore  is 
raised  to  the  surface  through  a  shaft,  wire  ropes  and  guide  rods 
are  commonly  made  use  oK 

Bursting  of  Boilers. — Water  power  being  chiefly  employed  in 
this  district,  accidents  from  the  bursting  of  boilers  are  rare. 

Abandoned  Shafts, — This  source  of  danger  prevails  in  these  E.a". 
districts  as  well  as  in  Devon  and'  Cornwall. 

General  Observations.  Ge7ieral  Ohser- 

Changing  Houses. — There  are  few  changing  houses  for  the  men.  App.B. 

Those  who  live  near  enough  go  home  to  change.    Tiiose  who  live  VII.  p.  297. 

at  a  distance  change  in  the  "  mine  shops  or  barrack  rooms"  where  "^^^^n™^' 

they  sleep.    These  are  often  much  too  small  for  the  number  of  M°. 
men  who  occasionally  occupy  them,  and  are  generally  ill  ven- 
tilated. 

Candles. — These  are  for  the  most  part  of  superior  quality  to  I", 
those  in  common  use  in  the  South.    At  some  mines  the  company 
manufacture  their  own  candles  at  a  cost  of  from  M.  to  Qd.  per  lb. 

CZwJ6r.---Tliese  for  "  visible  hurts  "  are  not  so  general  in  the  K. 
JNorth  as  in  the  South ;  but  in  some  instances  the  men  belong  to 
benefit  clubs.    We  found  two  embracing  cases  of  sickness  and  App.B. 
accidents,  which  appeared  to  us  to  be  well  conducted. 

c 
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Doctors.  The  system  of  medical  attendance  varies  consider- 
ably in  different  districts.  In  several  instances  the  miners  elect 
the  doctor;  in  others,  each  miner  selects  his  own  medical  atten- 
dant, who  is  then  paid  out  of  the  club  money  ;  while  in  some, 
medical  attendance  is  provided  by  the  proprietors  without  any 
charge  to  the  men. 

This  is  of  a  more  wholesome  character  than  that  in  use 
in  the  South.  The  men  are  not  unfrequently  small  farmers,  with 
wardens  attached  to  their  cottages,  and  ground  for  the  keep  ot  a 
?ow,  which  enables  them  to  obtain  milk,  which  they  take  under- 
oM  Ound.  Dr.  Peacock  in  his  report  refers  to  the  advantage  which 
Accrues  to  the  miners  from  their  being  employed  while  at  the 
surface  at  some  out-of-door  occupation,  as  tending  very  material  y 
to  protect  them  from  the  operation  of  the  injurious  influences  to 
which  they  are  subjected  when  underground. 

Cottages.— The  cottages  in  the  open  country  are  healthy,  but 
the  villages  are  often  greatly  deficient  in  sanitary  regulations. 

Children.— The&e  are  not  employed  to  so  great  an  extent  at  the 
mines,  and  do  not  go  underground  at  so  early  an  age,  as  in  the 
South. 
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WALES  and  SHROPSHIRE. 

The  principal  mines  in  Wales  are  in  t\)e  counties^  of  D^tigt 
and  Flint  in  tlie  North,  and  Montgomery  and  Cardigan  m  the 
South  In  addition  to  these  are  the  Parys  and  Mona  ,n.n« 
in  Anglesea,  and  the  Gold  Mines  in  the  neighbourhood  of 

°  The  r'oclc  which  prevails  in  the  lead  districts  of  Flintshire  and 
DenbiUthire  is  much  the  same  as  that  in  the  metalliferous  por- 
°:„s  Sf  timberland  and  the  North,  -7-1^';^'''^  "and 
carboniferous  limestone,  alteinatmg  with  beds  of  cliert  and 
shale  the  latter  occasionally  emitting  carbonic  ac.d  gas. 

Sma  setts  called  Poor  Men's  ventures,  are  occasionally  granted 
to  fnTltlS,  especially  in  Flintshire.    These  ad.e,«tu.rs  work 

;.otd't  bLr.    Having  £caf  tal  to  s^^^^^^^^^^^ 
Z^Z::^:^^^^^  olher  provisions  necessary  to 

^"Temin:lNrlh:s':''dis,,.icts  are  enteied  by  ladders,  ,0  which 
mode  of  access  we  have  already  referred. 

Health  of  Miners. 

Dr.  Peacock  visited  some  of  the  mines  in  -'f  ^"-'^j^t 
of  Mold  in  Flintsliire,  and  states  in  his  report,  which  is  pu 
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the  Appendix,  that  tlie  general  opinion  wliich  he  formed  of  the    Wales  and 
miners  was  that  they  were  by  no  means  a  robust  race.    He  found  ^"""''suibb. 
that  their  health  sullcrs  in  tlie  same  way  as  that  of  the  miners  in  iJeulih  of 
Cornwall  and  the  North  of  England,  and  that  tlie  affections  under  Miners. 
which  they  labour  arc  referable  to  the  same  causes.     The  old 
mines  in  the  district  were  most  of  them  suspended  some  years  ago, 
and  those  newly  opened  have  not  been  in  operation  a  sufficient 
length  of  time  to  test  the  effect  of  working  in  them,  while  most 
of  the  men  have  been  engaged  in  other  pursuits  till  a  compara- 
tively recent  period. 


Vital  Statistics.  Vital  Statistics, 

The  returns  of  mortality  relating  to  North  Wales,  prepared  for  App.  B. 
us  by  the  Registrar  General,  have  reference  only  to  the  district  of 
Holywell.  The  subjoined  table  shows  a  very  considerable  excess 
in  the  rates  of  mortality  from  all  causes  among  the  lead  miners, 
as  compared  with  the  other  section  of  the  male  population,  during 
the  three  years  1860-62  inclusive. 


Average  Annual  Number  of  Deaths  per  1,000  Lead  Miners  and 
per  ]  ,000  Males  exclusive  ojf  Lead  Miners,  from  All  Causes, 
during  the  three  years  1860-62  inclusive  : 


Ages. 


Lead  Miners. 


Males, 
exclusive  of 
Lead  Miners. 


Between  15  and  25  years 
25  35 
35  „  45 
45  „  55 
55  „  65 
65   „  75 


5> 

}> 
5) 


6-04 
15.72 
18-05 
25-74 
55-19 
86-96 


7-46 
10-52 
12-57 
15-19 
28-11 
75-78 


Assummg,  as  m  the  previous  sections  on  vital  statistics,  that  the 
rates  ot  mortality  among  the  males,  exclusive  of  lead-miners,  are 
represented  at  each  period  of  life  by  100,  then  that  amono-  the 
lead-mjners  will  be  represented  by  81  between  the  ao-es  Sf  15 
and  2o,  by  149  between  25  and  35,  by  144  between  35  and  45,  bv 
169  between  45  and  55,  by  196  between  55  and  65,  and  by  115 
between  65  and  75  years.  J' 

As  in  the  other  metal-mining  districts  referred  to  in  this  report, 

mm  rs  ove\  ?h  f' 't"'  l'"'  '"'"f  "^"^'^"^^^^  '-^^^^^"^  ^^^^^ 
mTe  LZL  P^^^^l^  ^mong  the  other  section  of  the 

male  population  is  mainly  due  to  the  excess  of  deaths  from  pul- 
monary diseases.     The  subjoined  table  shows  the  mortallt 

resnectivl  't^"  '^'^  population 

15  un  to  7^'        '""'^  '^"'"^"'^'^^  P^^'^^       ^'^^  the  age  of 

I  o  up  to  75  years,  * 
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AvEUAGE  Anxual  Number  of  DEATHS  per  1,000  Lead  Mh^ers^d 
SimopsHmK.  r,Pr  LOGO  Males  exclusive  o^^-'^  fvnm  Prn.MONARY 


Vital  Statistics, 


Ventilation. 
App.  B. 
V. 


Ages. 


Between  15  and  25  years 
25   „  35 
35   „  45 
45    „  55 
55   ,,  65 


3> 
55 
53 
55 
55 


65 


55 
55 
55 
55 
5» 


1860-62  inclusive  : 

Males, 

Lead  Miners. 

exclusive  of 

Lead  Miners. 

3-02 

3-39 

4-19 

5-79 

10-62 

5-41 

14-71 

7.06 

35-32 

1  12-21 

48-31 

1  16-96 

Ao-ain,  assuming  the  rates  of  mortality  among  the  male^popula- 
tion  not  eno-aged  in  lead  mining  to  be  represented  at  each  age  by 
100  Xn  hat  among  the  lead  miners  would  be  represented  by 
89  between  the  ages^f  15  and  -25,  by  72  between  25  and  3.  by 
196  between  35  and  45,  by  20a  between  45  and  o^,  by  28J 
between  55  and  65,  and  by  285  between  65  and  ^'^^ je^^f- 

The  excess  of  mortality  among  the  lead  mmers  of  the  Holy- 
well district  over  that  which  prevails  among  the  otner  section  of 
the  male  population  is  thus  evidently  much   ess  stnlong  than 
has  been  shown  to  be  the  case  in  the  Cornish  and  ^^orthern 
n'etal-mining  districts,  both  as  regards  the  deaths  from  pulmonary 
S^^sea  es  and  those  from  all  causes.     Nevertheless,   the  above 
st^sfc  dearly  indicate  that  the  Holywell  lead  mmers  suffer 
f  om  so  ne  causes  of  disease  and  preuiature  death  from  which  the 
esT  of  the  male   population  are  exempt.     Reasonu)g  f\-.m 
analo 'y,  it  is  therefore  but  fair  to  presume  that  m  this,  as  m  the 
otl  ^metal  mining  districts,  the  ^^-^^^^.f^'^^^l^^^^ 
niiners  arises  in  some  way  from  conditions  incident  to  then 

occupation. 

Yentilation. 

''""'"^  only  3  or  5-08  per  cent,  were  pure  or  nearly  so  ; 
while  11  or  18-64  per  cent,  were  decidedly  impure ; 
and    45  or  76-27  per  cent,  were  exceedingly  bad. 

-ni  '  nf  «nmnles  in  wliioli  the  air  was  more  or  less  defective 
The  n™*"  °f  ^^7^7  ,ent.,  a  considerably  larger  proportion 
being  thus  50  0        -^^^JX  mines  in  Cornwall  and  Devon  and 

'Z::^'^Z;^t^  iTeO^er  cent.,  and  the  highest  of  ear- 
bonic  acid  2-26  per  cent. 
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Fans  worked  by  t!ie  band  arc  the  only  artificial  means  resorted    Waj.kb  ax» 

to  for  supplying  air,  with  one  exception,  where  m  drivnig  a  long  

level  a  permanent  brattice  of  brickwork  had  been  in  operation  Ventilation. 
for  fifty  years,  and  was  being  extended  with  satisfactory  results.  (S'"!?j 

A  remarkable  statement  was  made  by  one  of  the  witnesses  of  21  209  * 
the  beneficial  effect  on  the  circulation  of  the  air  produced  by 
driving  on  a  dead  level.  In  one  place  four  men  were  at  work 
140  fadioms  distant  from  the  air  shaft,  without  feeling  inconve- 
nience from  deficiency  or  impurity  of  the  air,  and  an  instance 
was  related  of  a  mine  agent  of  Llandudno  having  driven  a  level 
500  fathoms  without  any  artificial  ventilation  by  working  the 
floor  on  a  dead  level  and  removing  all  the  refuse  as  the  work 
proceeded. 

Accidents.  Accidents. 

Accidents  in  blasting  are  less  frequent  here  than  in  Cornwall,  E\ 
owins:  to  the  nature  of  the  rock. 

Idling  from  Ladders. — The  evidence  shows  the  occurrence  of 
several  accidents  from  this  cause. 

Falling  from  one  Level  (0  another. — The  same  remarks  apply  in  E*. 
Wales  to  this  subject  as  in  Cornwall. 

Falls  of  the  Rock. — The  men  are  liable  to  accidents  from  this 
cause  here  as  elsewhere. 

Bursting  of  Boilers. — The  danger  from  this  cause  is  much  dimi-       E*.  r. 
nished  by  the  precautions  adopted,  in  furnishing  the  boilers  with 
two  safety  valves,  water  gauges,  or  signals. 

Abandoned  Shafts  and  Workings. — Shafts  in  great  numbers  are       e*.  a^'. 
left  open  and  unprotected  in  many  parts,  and  are  a  source  of 
serious  danger  to  the  public. 

An  accident,  attended  v»'ith  the  loss  of  16  lives,  occurred  in 
1862,  occasioned  by  an  unexpected  outburst  of  water  from  the 
workings  of  an  old  mine  of  which  there  were  no  plans.  E*.  V.  20,642. 


General  Observations. 

Changing  LJouses. — These  are  frequently  wanting,  and  even 
where  they  exist  proper  attention  is  not  paid  to  cleanliness,  light, 
and  ventilation.  The  objectionable  practice  of  changing  in  the 
boiler  house  is  consequently  carried  on  to  a  great  extent. 

Clubs. — Accident  clubs  in  connexion  with  the  mines  are 
extremely  rare.  The  men,  however,  occasionally  subscribe  to 
sick-clubs.  We  found  accident  clubs  in  operation  at  the  mines 
in  Anglesea  and  at  the  Snailbeach  mine  in  Shropshire. 

Doctors. — The  men  subscribe  as  in  other  mines,  but,  with  very 
few  exceptions,  clioose  their  own  medical  attendants,  the  system 
of  selection  by  the  adventurers  having  been  abandoned. 

Cottages. — The  miners  in  Flintshire  and  Denbighshire  reside 
for  the  most  part  in  the  immediate  vicinity  of  the  mines,  in 


General  Obser- 
vatimis. 
App.  B. 
VII.  p.  329. 
Epitome. 

Epitome. 

App.  B. 
VII.  p.  330. 

■Epitome. 

App.'B. 
VII.  p.  330. 

Ejiitome. 
Ikl". 


xxxviii 


Wales  A^•D    cottages  either  rented  or  built  by  themselves,  on  plots  of  land 
Sheopshiee.  appropriated  from  the  adjacent  common.    Many  of  them  have 
GenemToh^  ■  ^'^"^  reclaimed  from  the  waste  sufficient  for  the  keep  of  one  or  two 
Hons.  cows.    The  men  seem  to  take  a  pride  in  tlieir  little  property,  and 

are  said  to  keep  their  houses  clean  and  tidy.    Lodging  accom- 
modation being  plentiful,  even  where  the  miners  do  not  occupy 
their  own  cottages,  overcrowding  does  not  occur.    Some  of  the 
App.B.      cottages  are  however  very  defectively  constructed,   badly  ven- 
I.  p.  22.      tilated  and  ill  drained. 


SOUTH  WALES. 

South  Wales.     The  mines  in  South  Wales  are  situated  for  the  most  part  in 

  the  lower  Silurian  and  Cambrian  rocks;  the  method  of  w^orking 

assimilates  to  that  practised  in  Cornwall.  The  access  is  usually 
by  ladders,  though  in  some  cases  by  adit  levels. 


App.  B. 
.  V. 


Epitome. 


M' 


App.  B. 
VIl.  p-  344. 

Epitome.  • 


Ventilation. 

It  will  be  seen  by  Dr.  Smith's  report  that  he  analyzed  8  sam- 
ples of  air  removed  from  mines  in  this  district,  and  that  of  the 
whole  number  not  one  could  be  regarded  as  pure  or  normal,  one 
only  was  simply  impure,  and  the  remaining  7  were  decidedly  bad, 
results  indicating  that  the  ventilation  of  these  mines  is  more 
defective  than  any  of  those  which  have  previously  been  named  by 
the  Commission.  The  least  amount  of  oxygen  contained  in  any 
of  the  samples  was  19-72  per  cent.,  and  the  largest  of  carbonic 
acid  1*74  per  cent. 

Accidents. 

The  causes  and  nature  of  accidents  are  much  the  same  in  this 
locality  as  elsewhere,  except  that  boilers  are  better  provided  with 
safety  apparatus.] 

General  Observations. 

Changina  Houses.— These  are  rare,  but  where  they  are  provided 
some  of  the  miners  make  use  of  them,  though  it  was  slated  by 
several  witnesses  that  in  consequence  of  living  near  to  the  mines 
the  men  preferred  walking  home  in  their  underground  clothes. 

Cottages.-The  dwellings  of  the  miners  are  damp  and  ill  ven- 
tilated, with  mud  floors,  fixed  windows  and  roofs  not  wa  ertight. 
There  is  seldom  more  than  one  room,  and  that  is  generally  over- 
crowded. 

Wages. -The  nonpayment  of  wages  in  some  instances,  and 
irregularity  in  many,  were  made  subjects  of  complaint  by  m.neis 
working  in  some  of  the  small  mines  in  the  district  of  Aberyslwith 
Lists  were  handed  in  showing  considerable  arrears  due  to  the 
miners. 
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CHESHIRE. 


CiiEsmm:. 


The  rock  salt  mines  of  Cheshire  are  of  great  extent.  There  'See  Epitome, 
are  six  now  Avorked  at  Northwich,  and  at  a  distance  of  seven 
miles  there  is  one  at  Winsford.  The  Marston  mine  is  one  of  the 
largest  and  is  said  to  occLipy  an  area  of  24  statute  acres.  The 
bed  of  salt  in  which  the  workings  are  now  carried  on  is  about 
1]2  yards  from  the  surface  and  is  quarried  to  a  thickness  of  from 
15  to  18  feet.  Columns  of  salt,  10  yards  square  and  25  yards 
apart,  are  left  to  support  the  roof.  Two  shafts,  the  one  constantly 
upcast,  the  other  downcast,  ventilate  the  mine  very  effectually. 
The  mining  is  undertaken  by  "  driftmasters,"  who  employ  gangs 
of  rock  "getters."  The  former  receive  from  the  lessees  a  certain 
sum  per  ton  of  rock,  delivered  either  at  the  shaft  or  on  board  the 
flats  in  the  river  Weaver ;  the  latter  are  paid  according  to  their 
skill.  The  scale  of  vs^ages  ranges  from  2^.  Gd.  to  Ss.  6d.  per  day 
of  eight  hours.  The  men  work  from  7  o'clock  in  the  morning 
till  3  o'clock  in  the  afternoon.  They  are  taken  up  and  down  the 
shaft  in  the  buckets  which  are  used  to  draw  up  the  salt.  The 
salt  is  quarried  by  blasting,  but  the  space  underground  is  so 
large,  and  the  ventilation  so  good  that  no  inconvenience  is  ex- 
perienced from  the  powder  smoke.  The  mines  are  very  dry  and 
of  an  equable  temperature  of  about  51°  of  Fahrenheit  at  all 
seasons  of  the  year.  The  underground  atmosphere  and  temper- 
ature being  botii  so  favourable,  the  miners  are  strong  and  healthy. 
The  affections  to  which  they  are  most  liable  are  colds,  rheumatism, 
and  neuralgia,  contracted  probably  by  imprudence  in  exposing 
themselves  half  naked  to  the  draughts  of  the  shaft  when  coming 
off  work.  Accidents  from  blasting  are  rare,  as  there  are  no 
siliceous  particles  in  the  rock  and  the  salt  itself  is  used  for 
tamping. 


DERBYSHIRE. 

The  lead  mines  in  Derbyshire  were  extensively  worked  by  the 
Romans,  and  from  that  period  till  the  present  the  principal  por- 
tion of  the  lead-producing  district  has  been  subject  to  mining 
"  Customs,"  confirmed  and  consolidated  by  Acts  of  Parliament. 
In  the  "  Customary  "  manors  ores  of  lead  are  worked  by  any  one 
who  chooses  to  search  for  them,  subject  to  the  payment  of  a  por- 
tion of  the  ore  obtained,  either  to  the  Duchy  of  Lancaster  or  to 
the  proprietor.  The  existence  of  these  customs  has  encouraged 
.  a  system  of  unmethodical  workings,  conducted  by  the  owners  of 
small  mines,  whose  profits  or  earnings  are,  of  course,  subject  to 
violent  fluctuations.  About  20  years  ago  expensive  machinery 
was  erected  at  several  places,  but  the  mines  proving  unproductive, 
much  of  it  has  been  removed. 

As  compared  with  many  districts  the  workings  hmve  not 
generally  been  deep,  130  fathoms  is,  perhaps,  the  extreme  depth 
to  which  they  have  been  carried ;  not  many  exceed  100  fathoms, 
and  probably  but  few  men  at  present  are  employed  below  80 
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Ikoxstone 


Epitome. 
O. 
16,470. 
16,473. 


Epitome. 
E'. 

12,387. 


C. 
12,416. 


App.  B. 
I. 
p.  23. 


Epitome. 


fatlioms,  and  the  greater  number  at  lesser  depths.  Access  to  the 
mines  is' usually  by  ladders  or  stemples,  though  several  important 
adits  still  exist. 

The  rock  is  for  the  most  part  carboniferous  limestone. 

IiioNSTONE  Mines  not  of  the  Coal  Measures,  near  Redcah, 
Fur'ness  Abbey,  and  Whitehaven. 

The  mines  of  carbonate  of  iron  in  the  Cleveland  Hills  near 
Kedcar,  tiiough  recently  opened'  up,  are  extensively  worked. 
The  entrance  is  from  the  day  and  levels  are  driven  of  con- 
siderable dimensions ;  in  one  of  these  a  furnace  was  in  operation 
at  the  bottom  of  the  shaft,  and  with  such  good  effect  that  the  men 
were  enabled  to  drive  as  far  as  1830  yards  from  the  day  without 
inconvenience  from  powder-smoke. 

The  mines  in  the  Furness  Abbey  district  are  haBinatite. 

The  system  of  working  in  some  of  these  mines  by  the  removal 
of  large  masses  of  ore  causes  the  surface  of  the  ground  to  col- 
lapse. °  The  crush  thus  occasioned  is  described  by  one  of  the 
witnesses  as  being  enormous,  so  much  so  that  a  pit-prop  9  inches 
in  diameter  has  been  known  to  be  crushed  in  24  hours.  Still  as 
the  pressure  is  gradual  there  is  no  danger  to  the  miners  from  a 

sudden  subsidence.  ^   .    •  u  a 

Owing  to  the  uncertainty  of  tbe  currents  of  air  m  the  shatts, 
occasioned  bv  certain  states  of  the  atmosphere,  the  ventilation  is 
imperfect  and  is  remedied  by  letting  down  a  fire-pan  or  cage 

filled  with  burning  wood.  ^     .        .    r     j  • 

In  the  mines  about  Whitehaven  hjematite  n-on  is  found  in 
considerable  masses,  and  its  removal  forms  large  cavities  which 

facilitate  ventilation. 

T>r  Peacock  has  furnished  us  with  a  report  upon  the  condition 
of  the  hematite  iron  miners  in  the  district  of  Furness  in  Lanca- 
shire in  which  he  states  that  they  are  a  robust  race,  and  as 
healthy  as  other  men  engaged  in  equally  laborious  occupations, 
and  free  from  those  affections  which  are  so  productive  of  diseases 
and  premature  failure  of  power  in  the  men  employed  in  tin, 
copper  and  lead  mines.  Their  freedom  from  suffering  he  ascribes 
chiefly  to  the  following  circumstances  : — 
1st  That  the  mines  are  better  ventilated  ; 

2d  That  the  men  commence  to  work  underground  at.»iO';e 
advanced  ages,  and  after  they  have  attained  their  lull 

vigour;  and  ,  ^    ,      ,         ^.  .i 

3dly.  That  they  take  more  fresh  animal  food  and  hve  altogether  . 

upon  a  more  nutritious  diet. 
They  earn  on  an  average  from  41.  to  4/.  15..  a  month.  The 
pay  day  in  some  mines  lias  been  changed  irom  Saturday  to  Iri- 
(lay,  an  alteration  which  is  stated  to  have  had  the  eff-ect  ot 
checking  drunkenness. 

We  cannot  conclude  without  acknowledging  the  very  great 
xeadiDess  which  all  parties  connected  with  mines  have  shown  to 
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supply  the  fullest  infonnatloii,   and  would  wisli  to  record  our  Ru8ou;tion8. 
thanks  to  tliem  for  the  vahiable  assistance  vvhicli  they  have  ren- 
dered  in  forwarding  the  work  which  was  undertaken  by  us. 


From  a  careful  consideration  of  the  evidence  herewith  sub- 
mitted, and  of  the  reports  and  documents  prepared  in  the  course 
of  the  inquiry,  and  printed  in  the  Appendix,  and  from  the  know- 
ledge acquired  by  visiting  the  districts  comprised  in  the  terms  of 
the  Royal  Commission,  and  by  inspecting  mines  therein,  we  have 


agreed  to  the  following 


Resolutions. 

1.  Tliat  there  is  a  great  excess  of  sickness  and  mortality  amongst 
metalliferous  miners,  loliich  is  mainly  attributable  to  the  imperfect 
ventilation  of  the  mines. 

However  diverse  the  opinions  of  medical  men  may  be  as  to  the 
causes  of  the  disease  called  "miner's  asthma"  or  "miner's  con- 
sumption," there  is  a  remarkable  concurrence  among  all  the 
writers  on  the  subject  in  this,  that  the  health  of  the  miner  is 
greatly  influenced  by  the  quality  of  the  air  in  which  he  works. 
The  more  extended  inquiry  instituted  by  us  under  the  Royal 
Commission  gives  strength,  if  not  certainty,  to  this  conclusion. 
In  the  coal  districts,  where,  on  account  of  the  dangerous  gases, 
great  attention  has  been  given  to  the  proper  ventilation  of  the 
mines,  the  mortality  (accidents  excepted)  among  the  miners  is 
considerably  less  than  it  is  in  the  metalliferous  districts.  e  Jleport,  p.  n. 
have  on  this  account  thought  it  advisable  to  make  ourselves 
acquainted  with  the  systems  of  ventilation  usually  adopted  in 
coal  mines,  in  the  hopes  that  we  might  thereby  be  able  to  offer 
some  sug{2;estions  for  improving  the  ventilation  in  the  metalliferous 
mines.  The  main  object  to  be  kept  in  view  in  ventilating  a  mine 
is  to  conduct  a  sufficient  supply  of  pure  air  through  the  mine  in 
order  to  nlisplace  the  vitiated  air  where  the  men  are  at  work. 
Various  contrivances  have  been  put  in  practice  for  effecting  this, 
but  they  are  all  applications  of  two  principles,  propulsion  and 
extraction  ;  by  the  first  pure  air  is  forced  in,  by  the  second  foul 
air  IS  drawn  out.  The  power  used  may  be  either  natural  or 
artificial.  Natural  force  acts  when  columns  of  air  are,  in  the 
absence  of  any  artificial  means,  of  unequal  weight,  in  which  case 
the  heavier  column  displaces  the  lighter,  and  so  causes  movement 
and  change  of  air.  Another  natural  force  acts  when  the  wind 
blows  in  at  a  level  or  over  a  shaft.  Artificial  propulsion  is 
ettected  by  various  applications  of  machinery  and  other  con- 
trivances, such  as  falling  water,  the  water  blast  or  the  fan  ; 
artihcial  extraction,  by  suction  or  by  furnace  heating.  Tlic 
most  simple  method  of  ventilation  is  by  natural  agencies,  directed 
and  supplemented  by  engineering  skill.    Two  or  more  shafts  or 
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EusoLTTTioxs.  acllts  are  essential,  so  contrived  that  one  shall  be  upcast  in  all 

  slates  of  the  weather.    A  system  of  trunk  ventilation  being  thus 

established  the  pure  air  may  be  guided  to  any  part  of  the  mine 
where  it  may  be  required,  if  care  be  taken  to  remove  all  refuse 
or  "  deads,"  and  to  close  up  all  old  and  abandoned  workings,  by 
which  the  currents  of  air  may  be  interfered  with.  In  cases  where 
natural  ventilation  is  insufficient,  artificial  means  must  be  resorted 
to,  and  of  these  it  appears  to  us  that  by  far  the  most  effectual, 
where  it  can  be  adopted,  is  that  which  is  generally  in  use  in  the 
coal  mines,  namely,  the  rarefaction  of  the  air  in  one  of  the  shafts 
by  the  heat  of  a  furnace.  The  mechanical  means  which  have 
been  suggested  are  the  introduction  of  pure  air  by  a  force  pump, 
and  the  abstraction  of  foul  air  by  a  suction  pump.  Machines  for 
the  latter  purpose  are  in  successful  operation  in  some  collieries 
and  mines  in  this  country. 

The  foregoing  remarks  chiefly  apply  to  the  maintenance  of  a 
reo-ular  system  of  trunk  Yentiialion.    In  small  mines,  and  in 
certain  parts  of  large  mines,  a  good  supply  of  air  may  be  provided 
by  means  of  contrivances  which  cannot  be  economically  applied 
on  a  laro-e  scale,  such  as  different  descriptions  of  air  pumps, 
water  bksts  and  fans.     These  may  answer  the  purpose  when 
judiciously  applied  and  carefully  attended  to.    It  appears  to  us 
worthy  of  consideration  whether  some  combination  of  natural 
with  artificial  appliances  might  not  be  adopted  at  a  comparatively 
small  expense,  considering  the  benefit  that  would  tlience  accrue 
both  to  the  employer  and  employed.    Cases  have  come  betore 
us  of  mines  in  which,  in  certain  conditions  of  the  atmosphere,  the 
circulation  of  air  underground  is  regular  and  sufficient,  while  at 
other  times  it  varies  both  in  quantity  and  direction,  consequent 
upon  the  inversion  or  stagnation  of  the  current  of  air  m  the  shatt. 
This  evil  might  be  effectually  conquered  by  the  maintenance  ot  a 
constant  upcast  shaft,  and  where  natural  causes  fail,  this  might  be 
effected  by  an  application  of  furnace  heating.  ^  Whatever  system 
however,  may  hereafter  be  adopted,  it  is  essentially  necessary  that 
attention  should  be  paid  to  driving  the.levels  of  sufficient  size,  to 
makino-  more  frequent  communications  between  them,  to  re- 
moving the  refuse,  closing  up  disused  winzes,  sumps,  shafts  and 
abandoned  workings,  and  to  the  judicious  application  of  air-t.ght 
doors  and  brattices  so  as  to  control  the  direction  of  the  under- 
ground  currents. 

2  That  several  other  causes,  both  gemral  and  local,  largely  con- 
tribute to  impair  the  health  of  the  miner  ;  namely  exposure  to  cold 
and  loet,  and  to  sudden  alternations  of  temperature :  ^'^'<^ormg  et 
clothes;  inhalation  of  gritty  particles ;  and  the  exertion  of  chmbmg 
ladders  from  great  depths. 

Amongst  the  causes  enumerated  by  the  medical  men  as  tending 
to  impair  the  health  of  the  miner,  exposure  to  sudden  altcriiati^ i  s 
of  temperature  and  to  wet  and  cold  is  much  insisted  upon.  Ihe 
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miner  is  peculiarly  liable  lo  these  clangers,  either  from  imprudence  Hksolutions 
on  his  own  part,  or  from  want  of  i)roper  arrangements  on  the  "^^^  Recom- 
part  01  his  employers.   

Another  cause  most  injurious  to  the  health  of  the  miners  is 
the  exertion  of  climbing  ladders  continuously  from  great  depths. 
The  evidence  of  the  medical  witnesses  and  of  tlie  miners  them- 
selves leaves  no  doubt  on  our  minds  as  to  the  pernicious  effects 
of  severe  climbing  upon  men  whose  constitutions  are,  perhaps, 
impaired  by  the  conditions  under  which  they  work,  and  the 
severity  of  the  work  itself  This  evil  is  occasionally  enhanced  by 
the  impure  state  of  the  air  in  the  ladder  ways,  and  aggravated  by 
the  indiscretion  of  the  miners  themselves,  especially  the  younger 
ones,  in  mounting  the  ladders  with  too  much  haste. 

In  those  mines  where  the  man  engine  has  been  in  operation- 
the  improvement  in  the  health  of  the  miners  is  stated  to  be 
evident. 

In  most  coal  mines  workmen  are  conveyed  up  and  down  the 
shaft  in  the  "  cages."  This  arrangement  appears  to  us  to  be 
expeditious  and  safe,  when  due  attention  is  paid  to  the  construc- 
tion and  supervision  of  the  machinery  ;  and  we  think  it  might  be 
advantageously  introduced  in  many  of  the  metalliferous  mines. 

We  therefore  recommend, — 

1.  That  eveey  mine  should  be  proviided  with  propek 

houses  conveniently  situated  in  which  the  men 
can  change  and  dry  their  clothes. 

2.  That  surface  work  should,  as  ear  as  practicable, 

be  carried  on  under  shelter,  and  that  suitable 
places  should  be  provided  in  which  the  women 
and  children  employed  at  the  mines  might  take 
their  meals. 

3.  That  in  order  to  avoid  the  evils  consequent  on 

climbing  ladders,  mechanical  means  should  be 

PROVIDED  TO    CONVEY   THE   MEN   TO'  AND  FROM  THE 
SURFACE  WHEN  THE  MINES  ARE  OF  GREAT  DEPTH. 

3.  That  accidents  are  of  frequent  occurrence  in  metalliferous  mines  ; 
and  that  they  principally  result  from  miners  falling  from  ladders  and 
stemples,  or  from  one  level  to  another  ;  from  falls  of  the  rock  or  stuff; 
from  want  of  caution  in  blasting ;  from  defective  gear  and  imperfect 
supervision  of  machinery ;  from  sudden  irruptions  of  ivater  or  foul 
air,  and  from  the  bursting  of  boilers. 

To  obviate  as  far  as  possible  the  various  accidents  to  which 
mmers  are  exposed,  we  recommend, — 

1.  That  no  ladderway  should  be  allowed  in  a  draw- 
ing SHAFT  WITHOUT  THE  SHAFT  BEING  PROPERLY 
DIVIDED  OR  BRATTICED  OFF  FROM  THE  FOOTWAY,  AND 
THAT    EFFICIENT     SOLLARS    SHOULD    BE    FIXED  AT 

C  6  -f- 
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MODERATE  DISTANCES  IN  ALL  FOOTWAYS,  WIIETHEU 
THE  ASCENT  OR  DESCENT  BE  BY  LADDERS  OR  STEMPLES. 

2.  That  shafts,  ayinzes,  sumps,  and  shoots  should  bk 
more  carefully  guarded. 

3  That  more  stringent  rules  should  be  enforced  in 

RKGARD  TO  BLASTING,  WITH  A  VIEW  TO  PREVENTING 
accidents,  and  THAT  BRONZE  TAMPING  RODS  AND 
PRICKERS  SHOULD  BE  SUPPLIED  TO  THE  MEN. 

4  That  the  persons  having  charge  of  the  footways 

AND  other  works  UNDERGROUND  SHOULD  DAILY 
ENTER  IN  A  BOOK  A  REPORT  OF  THEIR  CONDITION  TO 
THE  AGENT  OR  CAPTAIN  OF  THE  MINE,  WHICH  SHOULD 

be  produced  in  case  of  inquiry. 

5  That  the  boilers  and  other  machinery  should  be 

PERIODICALLY  EXAMINED  BY  THE  MINE  ENGINEER,  AND 
THAT  A  MONTHLY  REPORT  THEREON  SHOULD  BE  GIVEN 
IN  TO  THE  CAPTAIN  OR  AGENT,  TO  BE  PRODUCED  BY 
HIM  SHOULD  OCCASION  REQUIRE. 

O  That  the  men  should  not  be  allowed  to  change  in 

■        THE  BOILER  HOUSE,  WHICH  NONE  BUT  THOSE  IN  CHARGE 
SHOULD  EE  PERMITTED  TO  ENTER. 

7  That  all  boilers  should  be  provided  with  two 

SAFETY  VALVES  AND   A   WATER   GAUGE    OR   A  STEAM 
WHISTLE. 

8  That  plans  and  working  sections  of  all  mines  on 

THEIR   being  abandoned  SHOULD  BE  DEPOSITED  AT 

THE  Office  of  the  Clerk  of  the  Peace  for  the 
County  and  at  the  Government  Mining  Record 
Office  'in  Jermyn  Street,  for  reference  in  case 

OF  WORKING  being  RESUMED,  OR  NEW  MINES  OPENED 
UP  IN  THE  IMMEDIATE  VICINITY. 

4  Tl,at  abandoned  shafts,  and  old  ,corkmgs  mprolccted  atJ^^^^^ 
n,Tfacc  'are  a  cause  of  serious  danger,  not  onhj  to  the  mmer,  hut  to  the 

public.  .        r  1      •  I 

The  accidents  consequent  upon  the  pract.cc  of  leaving  aban- 
d„r^  Tafts  and  workings  ^f^^.^X^-  ' 

EEMEDT  SnOCLD  BE  PBOYIPED  IN  ORDER  TO  GUARD 
raE  rUBUC  FROM  THIS  PROLIFIC  SOURCE  OE  DANGER. 

5.  -not  the  employment  of  hoys  underground  at  an  early  age  con- 
trihldes  to  produee  disease  and  premature  dcatll. 

We  therefore  think  it  desirable,—  tiii?  ace 

That,  as  a  general  rule,  no  boys  under  the  age 
oy  U  years  should  work  below  the  surface. 
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6.  TJie  system  of  mine  clubs  as  at  present  in  general  operation  ^^Jl^^l^^^^^^^ 
unsatisfactory,  as  'not  providing  for  cases  of  sickness  as  loell  0/ jikndations. 
accident. 

We  therefore  suggest,— 

The  adoption  of  such  a  system  of  mine  clubs  as 
would  afford  the  men  sufficient  maintenance 

DURING  SICKNESS,  AS  WELL  AS  WHILE  SUFFERING  FROM 
THE  EFFECTS  OF  ACCIDENT. 

All  which  we  humbly  submit  to  Your  Majesty's  most  gracious 
consideration. 

As  witness  our  hands,  this  4th  day  of  July  1864. 


KINNAIED. 

P.  M.  GEEY  EGEETOK 
NICHOLAS  KENDAL. 
F.  LEVESON  GOVVEE. 
JOHN  ST.  AUBYN. 
E.  DAVEy! 

E.  HEADLAM  GEEENHOW. 
P.  H.  HOLLAND. 


J.  F.  Campbell, 

Secretary. 


APPENDIX  A. 

SuMMAKY  of  Tables  of  Ages  of  Men  working  underground  in  Mines  in— 

CORNWALI^  AND  DeVON. 


Number  of  Mines. 

No.  of  Men. 

Total  Ages. 

Average  Age. 

191 

17,037 

'102,r>1.8 

28-91 

Ages. 

5-9 

10-14 

15-19 

20-24 

25-29 

80-34 

35-39 

40-44 

45-49 

.50-54 

55-59 

CO-64 

65-69 

70-74 

75-79 

80-84 

Total. 

1 

C65 

3,550 

3,785 

2,412 

1,G72 

1,477 

'  I  

1,210 

931 

711 

378 

173 

55 

8 

2 

1 

17,037 

•1 

39- 

203 -7 

222-2 

141-6 

98-1 

86-7 

71- 

54-6 

41-7 

22-2 

10-2 

3-2 

•5 

•1 

-1 

1000 

North  op  England. 


Number  of  Mines. 

No.  of  Men. 

Total  Ages. 

Average  Age. 

91 

3,759 

121,583 

32-34 

Ages. 

5-9 

10-14 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65-69 

70-74 

75-79 

80-84 

Total. 

.76 

370 

813 

593 

509 

439 

332 

266 

164 

107 

61 

22 

7 

3,759 

20-2 

98-4 

216-3 

157-7 

135-4 

116-8 

88-3 

70-8 

43-6 

28-5 

16-2 

5-9 

1-9 

1,000 

Ironstone  Miners  (North  of  England). 


Number  of  Mines. 

No.  of  Men. 

Total  Ages. 

Average  Age. 

23 

3,081 

93,995 

80-507 

Ages. 

5-9 


10-14 


76 


24-7 


15-19 


244 


79-2 


20-24 


636 


206-4 


25-29 


647 


210-0 


30-34 


494 


160-3 


35-39 


414 


134-4 


40-44 


267 


86-7 


45-49 


139 


45-1 


50-54 


99 


32-1 


55-69 


85 


11-4 


60-64 


20 


6-5 


65-69 


1-6 


70-74 


1-6 


75-79 


80-84 


Total, 


3,081 


1,000 


"Wales. 


Number  of  Mines. 


22 


No.  of  Men. 


2,410 


Total  Ages. 


81,028 


Average  Age. 


83-62 


Ages. 


5-9 


10-14 


21 


8-7 


15-19  20-24 


187 
77-6 


407 
168-8 


25-29 


395 
164-0 


30-34 


358 
148-5 


35-39 


308 
127-9 


40-44 


278 
115-3 


45-49 


188 
78-0 


50-54 


113 
46-9 


55-59 


76 
31-5 


60-64 


53 

22-0 


65-69 


17 

7-0 


70-74 


2-0 


75-79 
2 


80-84 


Total. 


2,410 
1,000 


RULES  FOR  A  MINERS'  PROVTDExXT  BENEFIT  SOCIETY,  pre- 
PAKED  BY  J.  TIDD  PRATl\Esa.,  for  LORD  KINNAIRD,  with  . 
REPORT  THEREON  BY  SAMUEL  BROWN,  Esa. 

Rule  I. — Object. 

The  obiect  of  this  society  is  to  enable  the  miners  working  in  the  mines  of 
Coiwril  and  Devon  to  make  provision  in  case  of  sickness  o  d  age,  and  death, 
ft  Ssts  of  separate  funds  for  medical  attendance  and  sick  pay,  and  has 
onnec  d  'vith^it  the  means  of  obtaining  an  annuity  or  .f^™^^^^^^^ 
allowance,  and  a  sum  payable  at  death.  It  shall  be  denommated  1  he  Mi.n  ers 
Provident  Benefit  Society." 

Rule  2. 

This  society  shall  be  established  at  ^  >  and  aPPoint  district 

agmts  ^suci  places  as  the  Committee  of  Managetnent  shall  thmk  fit,  who 
E  act  under  Vich  regulations  as  the  said  committee  shall  make. 

Rule  3.— Honorary  Members. 
That  honorary  members  be  admitted  to  aid  and  assist  in  the  manageinent 
That  all  persons^ontributing  a  donation  of  not  less  than  51.  at  one  time  or  an 
inat  au  pel t^uuo  rmf  less  than  10s.  to  the  management  fund,  and  aU 

annual  ^^J^l^^^P^^^^^^^^^J^  ^emh^  who  shall  be  appoix^ted  to  any  committee 
persons  «ot  b^^^g  ?,erform  aTy  duty  to  which  no  emolument  is  attached,  shal 

^e%Te5£o-T-^^^^^^  ^^-^^  ^ 

meetings. 

Rule  4  -Appointment  of  Trustees,  Treasurer,  Secretary,  and  Cdmmitlee 
^  '      ^  of  Management. 

A  i!.  +1  »co  vnlp.,  '^rp  certified  by  the  registrar,  there  shaU  be  elected  — — — 
After  these  ru  es  ^^^^^  committee  of  management,  consisting 

trustees,  a  treasurei,  ^^^^^^^^^^^^^^^  shall  continue  in  office  during  the 

of  •  Pffso^^-     >ir«nd  be  removable  by  a^eneral  meeting  thereof,  and 

pleasure  ot  '^^^''^^^^'X^^  fhall  be  elected  by  a  majority 

in  case  of  a  vacancy  or  vacancies  aiiui  c  uuruose.    The  committee  of 

.of  the  committee  at  ^^.^'^^'''l^f^'^^^^  and  at 

management  shal  con  muem^te  ^^^^ 
every  annual  meeting  the  committee  snau  o    pp^^^^^        considered  as  again 

or  in  failure  thereof,  the  office^^s  1^^^.^!?^""^^^^^^^^  shall  die  or  be  removed 
appointed;  and  in  case  any  officer  ot^^^^^^  ^^^^^  ^ 

prior  to  such  annual  meetmg  the  ^^^^^^^^^^^  appointing  Vtrustee 

person  to  fill  up  the  ^'^^^'^ Z^^^^'  Societies  in  England. 

:J:^Z:i.ttlof^^^^^  ^i^-d  bysuJh  trustee,  and  counter- 

signed  by  the  secretary. 

Rule  5  -  Towers  and  Duties  of  Trustees,  Treasurer,  Committee  of 
Management,  and  Secretary. 
^.  11 1    o^^^tfPfl  to  all  meetings  of  the  committee  of  manage- 

LKCctr„l"/e=rto  &      tUe  s«.te  relating  to  Frien.l, 

Societies,  unless  Otherwise  heremprovideo^      every  year,  and  also  when 

The  treasurer  sl.all  m  the  --^^^^  th^"^^^^^^ 
required  by  the  ^^'^^^f       /^^^^^^^^^^^^  by  him  on  account  of 

trustees  a  true  account  of  all  f^o^^^J       .  i  .  ^  ,iaioritv  of  the  trustees,  pay 

the  society  ;  and  ^^^^^ :''^\ZT^J  i^^^^^  all  securities 

over  all  monies  remaming  in  his  hands,  ai         f     .      ^    ^he  society  m  his 

and  effects,  books,  papers,  and  Pr«I  f  ^^^^^^^^  of  the  trustees  shall 
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mittee  with  a  duplicate  thereof,  and  shall,  if  required,  attend  every  {general 
meeting.  He  shall,  before  taking  upon  himself  the  execution  of  his  office,  give 
security  pursuant  to  the  18  &  19  Vict.  c.  63,  s.  21.  He  shall  ])ay  no  money 
without  a  written  order  from  the  committee,  attested  by  the  secretary  and  three 
members  of  the  committee. 

The  committee  of  management  shall  meet  on  the  first  in  every 

month.    Any  of  the  committee  duly  assembled  at  any  such  meeting 

shall  form  a  quormn.  They  shall  appoint  a  chairman  from  themselves,  and 
shall  have  full  power  to  superintend  and  conduct  the  l)usiness  of  the  society 
according  to  the  rules  provided  for  the  government  thereof,  and  shall  in  all  things 
act  for  and  in  the  name  of  the  society ;  and  all  acts  and  orders  under  the  powers 
delegated  to  them,  shall  have  the  like  force  and  effect  as  the  acts  and  orders  of 
the  society  at  any  general  meeting.  Every  question  at  such  meeting  shall  be 
decided  by  a  majority  of  votes  ;  and  if  the  votes  are  equal,  the  chairman  shall 

have  a  casting  vote.    Any  of  the  committee  may  call  a  special  meeting 

thereof,  by  giving  clear  days'  notice  in  writing  to  the  secretary,  but  at 

such  special  meeting  no  other  business  than  that  specified  in  the  notice  shall 
be  taken  into  consideration.  The  committee  shall  convene  all  the  meetings  of 
the  society  on  such  requisitions  as  are  herein  mentioned.  The  committee  shaU 
see  that  the  several  books  and  accounts  are  regularly  kept,  and  that  all  minutes 
and  resolutions  are  correctly  entered  and  carried  into  effect ;  and  shall  super- 
intend and  direct  the  duties  of  the  secretary  and  visitors. 

The  secretary  shall  attend  at  all  meetings  of  the  society,  and  shaU  i*ecord 
correctly  the  names  of  all  persons  present  at  the  meetings  of  the  trustees  or 
committee  ;  he  shall  make  minutes  of  all  proceedings,  which  he  shall  transcribe 
into  the  proper  books.  He  shall  receive  demands  for  allowances  of  every 
description  granted  by  the  rules.  He  shall  keep  the  documents  and  papers  of 
the  society  in  such  form  and  manner  as  the  committee  may  appoint.  He  shall 
receive  all  monies  which  shall  be  due  to  the  society  from  the  members  and 
others;  and,  under  the  directions  of  the  committee,  shall  pay  all  sums  which 
the  members  and  others  may  be  severally  entitled  to  receive.  He  shall  keep 
a  ciistinct  account  of  the  funds,  and  of  all  monies  paid  and  received  on  account 
thereof,  according  to  the  forms  prescribed  by  the  committee.  He  shall  pay 
into  the  hands  of  the  treasurer,  as  the  committee  shall  direct,  all  monies 
received  over  and  above  what  is  required  to  meet  the  current  demands  upon 
the  society.  He  shall  transact  such  other  business  of  the  society  as  may  be 
entrusted  to  him ;  and  shall  on  all  occasions,  in  the  execution  of  his  office, 
act  under  the  superintendence,  control,  and  direction  of  the  committee  and 
treasurer. 


Rule  6. — Annual  General  Meetings. 

There  shall  be  an  annual  general  meeting  of  all  the  district  agents  on  the 

first  in  at  o'clock,  pm.,  or  such  other  day  or  hour 

as  the  committee  shall  appoint,  at  for  the  purpose  of  receiving  the 

report  of  the  committee,  and  passing  the  accounts  of  the  past  year,  appointing 
members  of  the  committee  for  the  ensuing  year,  and  transacting  other 
business. 

Report  and  statements  of  the  accounts  to  be  sent  to  the  district  agents, 
and  published  in  the  local  papers. 

Rule  7- — Special  Meetings. 

A  special  meeting,  either  of  the  trustees,  of  the  committee,  or  of  the  district 

agents,  may  be  summoned  on  any  emergency,  by  the  direction  of  any  

trustees,  of  an-  members  of  the  committee,  signified  in  writing  to  the 

sec  etary,  and  stating  the  object  for  which  such  special  meeting  is  required,  of 
wh  ich  notice  shall  be  given  by  circular,  stating  the  time,  place,  and  object  of 
the  meeting,  at  least  three  days  previous,  to  every  trustee  or  member  of  the 
committee,  as  the  case  may  be ;  but  if  it  be  a  special  general  meeting,  the 
notice  shall  be  given  by  being  posted  in  all  the  offices  belonging  to  the  institu- 
tion, at  least  two  pay  nights  previous  to  the  intended  meeting.  The  trustees, 
the  committee,  and  every  district  agent,  shall  be  eligible  to  vote  at  such 
meet  ings ;  and  no  other  bvisiness  shall  be  transacted  at  any  special  meeting 
than  that  for  which  the  meeting  was  summoned.     The  expense  of  such 
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meeting  to  be  defrayed  by  the  members  so  calling  it,  unless  otherwise  ordered 
by  the  general  meeting. 

Rule  8. — Payments  to  the  Society. 
All  navments  to  be  made  by  the  purser  or  agents  for  the  several  mines  to 
the  LasC  on  the  first  —  in  every  month,  with  a  list  of  the  names  of 
the  men  at  the  last  pay  day. 

Rule  9.— Appointment  of  Medical  Officers. 


The  surgeons  shall  supply  aU  necessary  medicmes,  advice,  and  attendance 
to  everv  s'S  member  entitled  thereto,  and  to  the  r  famihes  except  m  cases  of 
chiirblth    they  shall  visit  every  sick  member  who  is  confined  to  his  house 
and  wh^  re^ides^^^^^^  the  boundaries,  at  least  once  in  the  week,  and  as  much 

TdSn  to  thtmeS^^T^^^^  and  sick  pay ;  they  shall  visit  -embers  of 

?hrsoSy  at  tie  request  of  the  district  agent  for  the  purpose  of  ascer^aamng 
/rSnff  correctly  the  state  of  their  health  ;  and  keep  a  correct  hst  of  all 
and  certifying  correctly  tn^^  either  for  medical  attendance  or  certificates, 

SXI  to  fflsCpp&by  the  committee  and  shall  send  a  copy  of  the 
same  to  the  secretary  as  often  as  it  shaU  be  apphed  for. 

Rule  10.— Application  of  Medical  Fund. 

for  management. 

Rule  U.— Investments  of  Funds. 

So  much  of  the  funds  of  the        [7  ^  ^^^^^^^^ 
use  or  to  meet  the  usual  accrumg  1}™^^;,;^^^^^^^ 

committee  of  managemen    be  ^^J'^f^j'^^^^^^^^^     ovL  the  public  funds, 

..ays  as  the  committee  shaU  ^l^^^^l'^^^^l^^^  National  D^ebt,  or  upon 

or  with  the  Commissioners  for  the  Ked»  debentures 

Government  or  real  securities  in  C^reat  ^"^^"^  °/     ,  j       charter  or  Act  of 

mortgages,  or  securities             ^^^"^^^^^^^^^^  any  county 

Parliament. 

Rule  12.— Audit  of  Accounts. 
The  committee  shaU  cause  the  accounts  of  the  society  t^^^^ 
in  proper  books,  and  shall  cause  a  Btatement  o  the  acc_oants  otj__  ^^.^ 

all  necessary  vouchers  up  to  the  end     /^^^^  ".^^^chosen  brt^e  committee  and 
tobe  made  out  and  laid  before  two  auditors  t^o  be  chosen  i^^^^ 
shall  lay  before  each  yearly  meeting  a  balance  sheet  sign^^^^^  y 

showing  the  receipts  and  f  P^"^*;^'-^,',  ^^^^^^^^  of  £  ^^'^^'^  ^^"^^ 
society,  together  with  a  statement  .  f^7^^^^^         auditors' shall  make  to 

ordinary  meeting,  and  of  their  then  condition  ami  i  ^  ^^^^ 

such  meeting  a  report  upon  the  balance  sheet  so  laid  Deiore 
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they  do  not  adopt  the  same,  or  any  part  thereof,  shall  specially  report  thereon 
to  such  meeting. 

The  hooks  and  accounts  of  the  society  shall  be  open  to  the  inspection  of  any 
member  at  all  reasonable  times,  and  every  member  shall  be  entitled  to  a  copy 
of  such  statement  and  report  on  payment  of  one  penny. 

Rule  13. — Separate  Book  of  Accounts. 

That  a  book  or  books  shall  be  kept  in  which  shall  be  entered  all  monies 
received  or  paid  on  account  of  each  and  every  particular  fund  or  benefit  assured, 
distinct  from  all  monies  received  and  paid  on  account  of  any  other  benefit  or 
fxmd. 

Rule  14. — Settlement  of  Disputes. 

That  if  any  dispute  shall  arise  between  any  member  or  person  claiming 
under  or  on  account  of  any  member,  or  under  the  rules  of  the  society,  and  the 
trustees,  treasurer,  or  other  officers  of  the  society,  or  the  committee  thereof,  it 
shall  be  referred  to  arbitration. 

At  the  second  meeting  of  the  committee  after  these  rules  are  certified  by  the 
registrar,  five  arbitrators  shall  be  named  and  elected,  none  of  them  being 
directly  or  indirectly  beneficially  interested  in  the  funds  of  the  society ;  and  in 
each  case  of  dispute  the  names  of  the  arbitrators  shall  be  written  on  pieces  of 
paper,  and  placed  in  a  box  or  glass,  and  the  three  whose  names  are  first  drawn 
out  by  the  complaining  party,  or  by  some  one  appointed  by  him  or  her,  shall 
be  the  arbitrators  to  decide  the  matter  in  difference.  In  case  of  a  vacancy  or 
vacancies,  another  or  others  shall  be  elected  at  a  special  meeting. 

Rule  15. — New  Rules  and  Alteration  of  Rules. 

That  no  new  rule  shall  be  made,  nor  any  of  the  rules  herein  contained  or 
hereafter  to  be  made  shall  be  amended,  altered,  or  rescinded,  unless  with  the 
consent  of 


Rule  16. — Notice  of  Alteration  and  Place  of  Meeting. 

That  in  case  of  any  alteration  in  the  place  of  meeting,  vinritten  notice  thereof 
shall  be  sent  to  the  Registrar  of  Friendly  Societies  in  England,  within  14  days 
after  such  removal,  signed  by  two  of  the  trustees,  or  by  the  secretary,  and 
three  of  the  members  of  said  society. 

Rule  17. — Application  of  Funds.  ' 
That  all  monies  received  on  account  of  contributions  shall  be  applied  towards 
carrying  out  the  objects  of  the  society,  according  to  the  rules  and  tables 
thereof;  any  officer  misapplying  the  funds  shall  repay  the  same  and  be 
excluded.    Donations  and  fines  shall  be  applied  to  the  management  fund. 

Rule  18. — Responsibility  and  Security  of  Officers  and  Members. 
Every  officer,  honorary  member,  and  member,  shall  be  personally  responsible 
lor  aU monies,  and  for  such  monies  only,  as  have  been  actually  received  by  him 
on  account  of  this  society;  and  the  treasurer,  secretary,  and  all  other  persons 
nolding  office  of  trust,  or  connected  with  the  receipt  of  money,  shall  aive  such 
security,  pursuant  to  18  &  1.9  Vict,  c,  63.  s.2l.,  for  the  faithful  discharge  of 
tlieu-  several  duties,  as  the  committee  may  direct. 

Rule  19. — Fraud,  Felony  ^c. 
.  If  any  member  shall  be  convicted  of  felony,  or  shall  resort  to  any  illegal  or 
immoral  practice  for  a  livelihood ;  or  shall  be  discovered  to  have  made  any 
talse  statement  concerning  his  age,  health,  wages,  employment,  or  connexion 
with  other  societies,  at  the  time  of  bis  admission  ;  or  shall,  bv  feigning  sickness, 
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u      ^  ovffnl  nr  fraudulent  representation,  or  demand,  obtain  or  attempt  to 

:?aU     foSeyJrhe^s^^^^^^^^^  repay  all  sums  fraudulently  obtamed. 

Rule  20.— Revisim  of  the  Society's  Affairs. 

The  society's  affairs  shall  be  revised  at  the  expiration  of  ^^''J^^ZTsX 
a„?*p;to^eappo,n^^^^^^^^^ 

desirable. 

Rule  2).. ^Extension  of  Boundaries. 
At  a  special  meeting,  the  committee    or  a  majority  thereof,  may  alter. 
dimWsh,  or  extend  the  boundanes  of  each  district. 


SPECIAL  RULES  OF  THE  MEDICAL  ATfENDANCE  FUND. 

Rule  1  —Claiming  Medical  Attendance. 

Every  xnember  may  apply  at  any  time  to  the  su^^^^^^^^ 

certified  or  w.s  last  f  ^^^ff  J^^^o  tbe%e^^^^^^^  an  order,  winch  will  entitle 
his  surgeon,  be  must  first  apply  to  t^^^^^^^^^  ^^^^  ^^daen 

him  to  go  to  any  other  «f  |^e  surgeons     Du  ,^^geons,  and  procure 

illness,  the  patient  may  ^PPly  ^^^^^^^^^^^^^^    ^  Ji^led  to  medical  attendance  or 

the  order  aftex-wards.    I^  o  P/^  .^^^^^^  ^lember  to  apply  to  more  than 

j^uLE  2  —Patients  to  find  Bottles,  S,-c. 
Patients  shall  furnish  themselves  with  bo^^^^^^^^^ 
Z^-r^:^^^^^--  before -o'cloCiu  the 
morning. 

•       SPECIAL  RULES  OF  THE  SICK  FUND. 
Rule  1  .-Object  of  the  Fund. 

1  •     j-i,     ^T.  +hP  -nrinciples  of  mutual  assurance,  to 
The  object  of  this  f^^V^Vl  of  siX  aSd  should  the  fund,  in  the 

furnish  pay  in  sickness  to  fj^^the  com™^^^^^^  an  allowance  of 

opinion  if  an  actuary  ^PPO^"*!?'?,  ^^'^^eX  disabled.  ^.  ^  .  ^  „ 

_1  will  be  made  to  ^bose  permanently  the  districts  of 

The  members  of  this  ^--^^^^1,'^'^^^  '^^'^  ^""^^^ 

Cornwall  and  Devonshire,  who   at  the  t  me  o  1  he 

Miners  ceasing  to  work  ^J.^Jf^  ^^^^^^^^^^^^  

counties  in  England,  "^f ^  V^^^^^^^^^^^   and  in  advance, 

per  month,  the  payment  being  made  quarterly 

Rule  3.— Sick  Pay  until  Sixfy.     ,  ^  ^^^^^^ 
Tliat  no  person  connected  with  ^^^J        i^",^  "ilms  tl'^bf  received  weekly  in 

assurance  in  this  society,  ^^^^^^"^J  Xr "  od^^^^^   ~7~T^ 

sickTiess  from  this  alone,  or  tbis        o*^^^^  this  and  other  societies  shall 

oH.y  wlnchtl^uni^^^^^  after  his  admission 
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shall  enter  any  other  society,  contrary  to  this  regulation,  he  shall  forfeit  all  his 
interest  in  this  fund. 

Rule  4. — Change  of  Residence. 
Any  member  changing  his  residence  or  the  mine  at  which  he  works,  shall 
inform  the  secretary  within  one  month  after,  or  be  fined  . 

Rule  5. — Out-Memhers. 
\ny  member  removing  from  the  place  where  he  was  admitted  a  member,  or 
if  out  of  work  and  his  name  does  not  appear  on  the  Hst  of  any  mine,  may,  on 

iiayment  in  advance  of  ,  per  month,  continue  to  be  a  member  of  the 

society  on  complying  with  the  rules  laid  down  by  the  general  committee. 

Rule  6. — Visitors. 
One  or  more  male  members  for  each  parish  shall  be  appointed  by  the  district 
agents,  every  month  to  act  as  visitors,  the  appointment  being  regulated  by  the 
order  in  which  the  names  stand  on  the  register.  Any  male  member  declmmg 
to  act  as  visitor  in  his  turn  shall  be  fined  2*.  6d.,  unless  he  is  at  that  time  on 
the  sick  list,  in  which  case  his  name  shall  be  passed  over  until  he  is  well,  and 
the  person  next  in  rotation  appointed  ;  and  should  any  member  be  unable  or 
unwilling  to  officiate,  he  shall  give  notice  to  the  secretary  of  his  intention  within 
three  days  after  the  delivery  of  his  summons,  and  in  default  of  so  doing  he 
shall  be  fined  an  extra  1*.  They  shall  visit  from  time  to  time  all  sick  and 
infirm  members  at  least  twice  in  every  week,  and  report  then-  condition  weekly 
to  the  secretary.  The  visitor  shall  be  liable  to  be  called  upon  to  attend  meet- 
ings of  the  district  agents  during  the  time  they  are  in  office  ;  and  every 
visitor  neglecting  to  visit  and  attend  as  aforesaid,  or  find  another  member  as  a 
substitute,  shall  be  fined  6c?.  for  every  such  omission. 

Rule  7. — P«y  in  sickness,  when  due. 

Pay  in  sickness  shall  become  due  to  every  member  when  afflicted  with  any 
sickness  or  infirmity  as  to  render  him  unable  to  perform  any  work  or  to  exercise 
his  customary  occupation ;  the  pay  shall  commence  from  the  date  of  the 
surgeon's  certificate,  countersigned  by  a  district  agent,  provided  always  that 
the  same  be  delivered  to  the  secretary.  Should  the  surgeon  be  applied  to  after 
one  o'clock  in  the  day  he  shall  date  his  certificate  for  the  following  day ;  but  no 
person  shall  claim  pay  for  any  shght  accident  or  illness  which  neither  confines 
the  patient  to  the  house,  requires  extra  diet,  nor  causes  him  to  experience 
jiecuniary  loss,  nor  to  any  member  under  any  disease  which  may  have  been 
contracted  by  profligacy,  quarrelling,  or  drunkenness ;  nor  by  having  been 
engaged  in  any  games  or  sports  ;  nor  during  confinement  in  any  prison  under 
any  criminal  conviction;  nor  to  any  member  applying  for  relief  under  the 
Insolvent  Debtors  Act,  who  is  remanded  for  fraud  or  misconduct,  during  the 
remainder  of  his  imprisonment ;  nor  to  any  member  imprisoned  for  debt  or  on 
account  of  insanity. 

Rule  8. — Claiming  Pay  in  Sickness. 

Every  member  claiming  pay  in  sickness  shall  first  apply  to  his  medical 
attendant.  Should  he  deem,  the  member  entitled  to  pay,  he  shall  give  him  a  cer- 
tificate, according  to  the  form  on  page  ,  which  certificate  the  member  shall 
get  countersigned  by  a  district  agent,  and  shall  deliver  or  cause  to  be  delivered 

at  .  within  twenty-four  hours  after  date;  and  on  receiving  his 

pay,  every  member  shall  be  supphed  with  a  paper  called  the  sick  hst ;  and  if 
he  continue  to  claim  pay,  the  paper  must  be  signed  by  his  surgeon,  and 

returned  to  the  agent  every  afternoon  at  o'clock ;  iDut  if 

he  resume  his  employment,  the  declaration  at  the  bottom  must  be  signed  by 
the  surgeon  and  delivered  to  the  agent;  and  should  any  member  return  to  his 
work  contrary  to  the  advice  of  his  surgeon,  such  member  shall  only  be  entitled 
to  claim  quarter  pay  for  any  sickness  which  may  occur  mthin  one  year  from 
the  period  of  his  having  so  returned  to  work  ;  or  should  any  member  return  to 
his  work  before  his  sick  hst  has  been  signed  by  the  surgeon,  he  shall  be  con- 
sidered as  working  during  the  time  he  was  receiving  pay,  and  subject  himself 
to  the  same  penalties. 
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Every  member  entitled  to  sick  pay  may  receive  the  same  on  application  at 
J  „„   .  between  and  — 


—  on 


o'clock. 

Rule  9. — Pay  in  Sickness,  how  long  to  he  continued. 
The  payments  in  case  of  sickness  to  be  made  in  full  for  twenty -six  sncats^vt 
weeks  •  half  the  amount  for  the  next  twenty-six  weeks  ;  and  if  the  sickness  shall 
continue,  the  member  shall  be  reduced  to  quarter  pay  j  and  when  any  member 
has  had /««  pay  for  a  less  period  th&n  twenty -six  weeks,  or  half -pay  ior  &  leas 
period  than  tioenty-six  weeks,  he  shall  not  be  allowed  to  begin  his  full  or  halt- 
pay  over  again  on  the  renewal  of  sickness,  until  he  shall  have  ceased  to  receive 
any  pay  whatever  on  account  of  sickness  for  six  calendar  months,  and  returned 
to  his  usual  employment,  or  some  other  by  which  he  shall  gam  a  livelihood ; 
but  if  he  fall  ill  within  that  time,  he  shall  be  placed  in  the  same  situation  as 
when  he  ceased  to  receive  any  rehef,  and  shall  receive  such  rehef,  and  no  other, 
as  he  would  have  received  had  no  cessation  of  his  sickness  occurred. 

Rule         Suspension  of  pay  in  Sickness. 
Every  allowance  in  sickness  shaU  be  forth^vith  suspended  if  the  member 
demanding  the  same  shall  refuse  io  be  seen  by  the  surgeon  or  visitor  or  by 
any  other  person  duly  authorized  by  the  committee,  at  the  time  of  theu 
respective  attendances,  or  to  answer  such  questions  respecting  his  liealth  or 
employment  as  they  may  severally  deem  it  necessary  to  ask ;  or  shaU  by  an) 
wilful  act  or  misconduct  delay  or  prevent  the  recovery  of  his  health;  or  shall 
S  remain  constantly  within  the  house  of  his  abode  between  the  hours  of  sun- 
aXinrTse,  or  shaU  quit  his  house  at  any  time  without  l^avmg  word  where 
he  is  gone,  and  when  he  is  likely  to  return,  or  for  more  than  one  day,  vs^thout 
del  venng  to  the  secretary  a  certificate,  signed  by  the  surgeon  m  attendance 
specif^nl  the  place  to  which  such  member  is  going,  together  with  the  time  he 
L  iS  tVreturn,  and  further  stating  that  such  absence  from  his  residence  is 
not  Mfto  p^^^^^^  injurious  to  his  health.    And  «^^P«"^^«J  f  P^^'l 

Sckness  shall  continue  in  full  force  until  the  member  so  suspended  shaU  be 
restored  to  his  privileges  by  order  of  the  committee  But  if  any  member  shall 
Snk  or  gamble  or  visit  any  public-house,  or  any  of  the  premises  appertaming 
thSeto  af  the  time  he  is  'receiving  pay  he  shall  not  only  have  his  pay  sus- 
pended but  shaU  be  fined  5..  for  the  first  offence  10s.  for  the  second,  and 
SpeUed  for  the  third;  and  if  any  member,  shall  ^^^Zt'ts  tlt^t:^ 
for  fetch  or  carry  home  any  work,  or  exercise  in  any  manner  his  customary 
Spatnlor  Execute  work  of  any  description  whatsoever  at  fe  time  he  is 
Sinff  pay,  without  the  consent  of  the  committee,  he  shall  not  only  be  sus- 
peS^bEhTll  be  fined  such  sum  not  exceeding  51.,  as  ^^f^.-;^^^^^' ^^^^^ 
sp^ciaUy  summoned  for  the  purpose,  shall  detennme ;  and  if  three-fourths  of 
the  committee  shall  agree,  he  shall  be  expeUed. 

Rule  11.— Leaving  the  Kingdom. 
Any  member  going  beyond  the  limits  of  the  United  Kingdom  shall  forfeit 
all  cKanyisulnc'e  in  this  fund.    A-uities  and  pa,^^^^^^^^ 
guaranteed  by  the  Government  may  be  contracted  for  by  anj  /.^^ 
terms  and  conditions  may  be  obtained  of  the  secretary  or  of  any  of  the 
agents.  .  . 
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TO  THE  RIGHT  HON.  LORD  KINNAIRD. 

Guardian  Assurance  Office, 
My  Lord,  11,  Lombard  Street,  25  May,  1864. 

I  have  carefully  examined  the  various  documents  and  the  minutes 
of  evidence  with  which  you  favoured  me,  with  the  view  of  ascertaining  how  a 
fund  could  be  established  for  the  rehef  of  miners  during  sickness,  and  for  a 
small  provision  for  their  widows  and  families  at  their  death.  The  tables 
furnished  by  Dr.  Farr  as  to  the  mortality  amongst  different  classes  of 
miners  or  in  the  mining  districts  afford  the  most  complete  comparison  not-only 
of  the  mortality,  but  of  the  kind  of  diseases  to  which  miners  are  subject. 
They  form,  perhaps  the  most  valuable  collection  of  the  vital  statistics  relating 
to  a  particular  occupation  which  has  ever  been  brought  together. 

From  the  life  table  which  is  given  for  each  of  the  mining  districts  "  Cornish," 
"Staffordshire,"  "Durham  and  Northumberland,"  and  "Merthyr  Tydfil,", 
the  single  or  annual  premium  for  a  sum  at  death  or  for  a  weekly  allowance 
in  permanent  superannuation  might  be  computed  for  every  age  and  for  each 
class  of  miners.  But  confining  my  inquiries  to  the  Cornish  Districts,  I  find 
the  single  and  annual  premium  for  100?.  at  death  abeady  computed  for  every- 
age  from  20  to  79  inclusive. 

With  regard  to  sickness  I  do  not  find  in  the  evidence  any  direct  original 
observations  as  to  duration  or  frequency  of  attacks  compared  with  the  number 
of  miners  liable  at  any  age,  which  would  enable  the  true  values  of  sick  allow- 
ances to  be  computed.  But  there  is  a  table  showing  in  each  of  the  mining 
districts  the  number  constantly  sick  or  infirm  compared  with  the  annual  rate 
of  mortality  per  cent,  and  which  for  the  Cornish  districts  as  compared  with 
England  and  Wales  is  as  follows  :  — 


Deaths  and  Years  of  Sickness  to  100  living. 


Ages. 

Cornish  Miners. 

In  England  and  Wales. 

Deaths. 

Years  of 
Sickness. 

Deaths. 

Years  of 
Sickness. 

20  and  upwards 

2-87 

8*61 

2-54 

7-62 

20-40 
40-60 
60-80 

80  and  upwards 

•99 
3-28 
9-74 
28-57 

2-97 
9-84 
29-22 
85-71 

1-02 
1-97 
6-18 
20-03 

3-06 
5-91 
18-54 
60-09 

This  table  proceeds  on  the  assumption  that  on  the  average  there  are  at  each 
age  three  constantly  sick  or  infirm  persons  for  every  annual  death,  an  estimate 
which  it  is  stated  corresponds  with  several  observations.  Taking  the  experience 
of  Friendly  Societies  in  general,  I  should  consider  this  to  be  a  safe  limit,  since 
the  result  of  some  computations  I  recently  made  was  to  show  about  2J 
years  of  pure  sickness  for  each  death  and  the  difference  may  be  assumed 
to  be  more  than  sufficient  to  cover  the  additional  time  for  infirmity  or  old  age. 

But  as  the  question  is  an  important  one,  it  may  be  well  to  compare  the 
sickness  amongst  miners  obtained  from  actual  observations.  In  the  returns 
of  Friendly  Societies  for  the  5  years  ending  31st  December  1850,  made  to  the 
Registrar,  which  were  analysed  in  Mr.  A.  G.  Finlaison's  Report,  printed  by 
order  of  the  House  of  Commons  in  1853,  separate  abstracts  are  given  for 
"  colliers,"  a  "  mixed  class  of  miners  and  colliers,"  and  "  metal  miners."  But 
the  numbers  are  not  stated,  and  of  the  metal  miners  the  results  are  given 
only  at  each  fifth  year  of  age,  and  not  averaged.  In  the  number  sick 
out  of  100  living,  the  colliers  exhibit  the  maximum  liability  to  attack,  but 
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differ  vevv  little  at  all  ages  20  to  60.  This  may,  perhaps  be  the  result  of 
«  accident^"  which  of  course  may  not  be  expected  to  depend  on  the  age  In 
the  number  of  days  of  sickness  per  annum  to  each  person  hvmg  the  result  ,s 
Itr— ou[;  but  especiaV  ^"^^^^^^^  was'^rLtfr 

KTveTg^  ^t^^^'J^pS.  I--o-t  metal|iners 
loth  the  lialSity  and  duration  of  sickness  exceed  the  average  o  the  ^o^ntg 
apnerillv  hence  the  rate  of  sickness  shown  is  very  high.  In  all  these  tables 
fhe  0  Wations  have  been  confined  as  much  as  possible  to  pure  sickness,  and 
all  cases  of  permanent  disability  or  irrecoverable  sickness  excluded 

In  the   following  table  is  compared  the  mortahty  and  number  of  days 

December  1850,  the  last  authentic  returns  on  a  large  scale.   


FaiT,  1860-2. 


Priendly  Societies,  1846  to  1850. 
Miners  and  Colliers. 


Ages. 


In  the  aggregate  of  the 
Mining  Districts. 


Jtlortality 
per  Cent. 

(1) 


Days  of  Sick- 
ness in  a 
Year  to  100 
living. 


(2) 


15-25 

25-35 
35-45 
45-55 
55-65 
65-75 
75-85 


1-015 
1-068 

1-  391 

2-  178 
4-712 
9-833 

21-318 


1,111 
1,169 
1,523 
2,385 
5,160 
10,767 
23,343 


Mortality 
per  Cent. 

(3) 


Days  of 
Sickness  in  a 
Year  to  100 
living. 


(4) 


Years  of 
Sickness  to 
each  Death. 


(5) 


-934 
•991 
1-123 
1-C89 

4-  016 

5-  792 
10-129 


954 
981 
1,224 
1,946 
2,697 
4,940 
10,372 


2-80 
2-71 

2-  99 

3-  16 

1-  84 

2-  34 
2-81 


1         (0\  nnd  (4)  we  shall  notice  that  at  every  age  there  is 

limit  for  the  operations  of  a  sick  fund.  accidents  is  understood  to  be 

It  may  be  further  observed  th^t  moi^aMy  ^  ^     reasonable  to 

included  in  the  deaths  g^^«^  "  ^ '^^^^f  d^^^^^^^^      fiom  accident  is  less 

conclude,  that  on  the  average  the  ^uiat  on  ot  msa  y     ^^^^.^^^^  .^^  ^^^^h, 

than  that  from  ordmary  sickne  s,  oi  that  y  oi  ^^^^ 

there  is  additional  reason  to  think  that  the  tao  e  e  ^^^^^ 

Admitting  the  assuinj^t  J  then,  10..  a  week 

annual  premiums  for  lOOL  "leatti,  tne  niu  J  i  ^  .  U.  a  week 
during  sickness.       ^  years  of  sic^.e^^s^^^^^^^^^^^^ 

for  each  of  those  years  Avnll  be  equn  alent  to  o-t.^^^^  y  ^  ^  33 

10..  a  week=78/.    Therefore  the  annual              ^J^^^^  fo,  1  J,,  a 

xnonths=6Z.  at  death  will  be  eq^^^^^^f  made  for  the 
week  in  sickness  or  mfirmity.    Some  sl.g  t  ai^^^^ 

difference  in  the  rate  o           *               ^i kS^^^^^^^^^^  nature  i?  would  be 

or  by  13  monthly  instalments,  bnt  m  a  c^^^^^^^  ^^^^^  ^^^^^^^  tj^e 

refining  too  much  to  .^^^^Pj^  ^f'^  ^om^^^^^^  the  annual  premium  for 

following  table  A.,  showing  for  the  Loin  sii  mi  sickness 
U.  at  death,  and  the  monthly  premium  for  lus.  a  ^ncck  k 

or  infirmity. 
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Table  A. — Showing  the  Annual  Premium  for  1/.  afc  Death  and 
Monthly  Premium  for  10s.  a  Week  in  Sickness  or  Infirmity. 


the 


Annual 

■ 

^[onthly  Premium 

Annual 

Monthly  Premium 

Age. 

Premium  for 

for  10s.  a  Week 

Age. 

Premium  for 

for  10a-.  a  Week 

1/.  at  Death. 

in  Sickness. 

.1/.  at  Death. 

in  Sickness. 

£ 

£ 

£ 

£ 

20 

•01875 

•11250 

50 

•05983 

•35898 

21 

•01929 

•11574 

51 

•06246 

•37476 

22 

•01983 

•11898 

52 

•06508 

•39048 

c  o 
53 

06775 

•  40650 

24 

.02096 

•12576 

54 

•07046 

•42276 

25 

•02158 

•12948 

55 

•07325 

•43950 

26 

•02225 

•13350 

56 

•07617 

•45702 

27 

•02300 

•13800 

57 

•07921 

•47526 

1      .J  yj 

•JO 

•  49452 

29 

•02458 

•14748 

59 

•08575 

•51450 

30 

•02550 

•15300 

60 

•08933 

•53598 

31 

•02646 

•15876 

61 

•09313 

•55878 

32 

•02746 

•16476 

62 

•09717 

•58302 

33 

•02858 

•  17148 

63 

ouyuu 

34 

•02975 

•17850 

64 

•10613 

•63678 

35 

•03100 

•18600 

65 

•11108 

•66648 

36 

•  03233 

•19398 

66 

•11638 

•69828 

37 

•03375 

•20250 

67 

•  12204 

•  73224 

38 

•03526 

•21150 

•  1 9Q1 Q 
1       1  o 

7  Do7o 

39 

•03679 

•22074 

69 

•13463 

•80778 

40 

•03846 

•23076 

70 

•14154 

•84924 

41 

•04021 

•2412G 

71 

•14896 

•89376 

42 

•04204 

•25224 

72 

•15683 

•94098 

43 

•04396 

•26376 

73 

•16521 

•99126 

44 

•04600 

•27600 

1  /  4  iO 

1  044/8 

45 

•04808 

•28848 

75 

•18354 

P 10124 

46 

•05025 

•30150 

76 

•19350 

1-16100 

47 

•05250 

•31500 

77 

•20408 

1^22448 

48 

•05488 

•32928 

78 

•21525 

1-29150 

49 

•05729 

•34374 

79 

•22692 

1-36152 

Having  been  favoured  with  a  summary  of  the  number  of  miners  in  the 
1 7°m7  T  i!^*"^*^  living  in  each  quinquennial  period  of  age  amounting  in  all  to 
l/,Ud/,  1  have  computed  from  the  foregoing  table  the  following  estimate  of 
tne  annual  payments  that  would  be  required  to  provide  every  one  in  sickness 
(including  accidents)  with  10s.  or  7s.  a  week,  as  may  be  finally  decided,  and  lOZ. 
at  death.  Between  the  ages  5  and  10  there  is  only  1  living,  and  the  ages  from 
0  to  Z6  have  been  grouped  together  and  taken  at  the  mean  age  of  20,  and 
tne  rest  at  the  mean  of  each  quinquennial  age.    {See  Table,  p.  11  ) 

to  nrovi?'  fa  "^^''"^^  r™^''  *1^«  ^"^"^1  premiums 

skkness  27  4?^;^  '"^'f/^ m'^^'f '.r."il^'  ^^'^^OZ.;  or,  for  7*.  a  week  in 
sicKness,  ^7,453?.-  and  for  10?.  at  death  5,033?. 

fronf^r'i''^'-^^  ^.^r  considers,  that  Ad.  or  bd.  a  month=^s.5rf.  a  year 
SeSf  tW  T  ^^""^  •  ^^'^^^^l  attendance  in  sickness  or 

tTe  ITl"^  v^ovld^h^  1 7,037  X  •271=4617-1?.  divisible  amongst 

there  wol^^J^^  "^'^^  }^  appointed  on  the  hst  of  the  Benefit  Fund,  and 
GeTerri  Fund^^^^^  '^^^^  or  4s.4  J.  a  year  from  each  miner  for  the 

provi&£l''>'^''''^'%^"'^^^^^^  admitted  to  form  the  basis  of  a 

proviaent  tund,  it  seems  from  the  previous  calculations  that  there  would  be 
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Ages. 


Number  of 
Miners. 


Total  Monthly 
Premiums  for 
1  Os.  a  Week 
Sick  Pay. 


10-25 

8,007 

25-30 

2,412 

30-35 

1,672 

35-40 

1,477 

40-45 

1,210^ 

45-50 

931 

50-55 

711 

55-60 

378 

60-65 

173 

65-70 

55 

70-75 

8 

75-80 

3 

£ 

900-8 
332-9 
275-9 
299-8 
304-9 
293' 
277 
179 
100 
40 
7 
3 


Total  Monthly 
Premiums  for 
7s.  a  Week 
Sick  Pay. 


£ 
630-6 
233-0 

193-  1 
209-9 
213-4 
205-3 

194-  1 
125-7 

70-6 
28-2 
5-3 
2-6 


17,037 


3016-9 
X  13 


2111-8 

X  13 


39219-7 


27453-4 


Total  Annual 
Premiums  for 
10/.  at  Death. 


£ 

1505-3 
554-8 
459-8 
499-2 
509.4 
488-8 
462-2 
299-4 
168-2 
67-2 
12-5 
6-1 


5032.9 


for  the  benefit,  of  aSance  in  sickness  or  accidents  without 

from  every  miner  for  medical  «5""»^  hetween  the  estimates,  which 

requiring  any  ^ther  vesourc^^^^^^^     d*™™^^  the  safe  margin 

L^ontogS  "Ke  iomputations  have  been  made. 

LlABII.ITIES. 


Value  of  sick  pay  for  17,037  miners  at  7«.  a  week 


Total 


£ 
27,453 
5,033 
4,617 

37,103 


-  24,882 


Receipts. 

Cornish  mines ;  profits  ™J-«-p«  moXf^m  e«.li=!>..  M-  per 
Club  money  for  sum  at  death,  M.  per  m      _  _  .  7,4^4 

DffieCce  of  present  cha;ge  for  medical  attendance  4..  per  month,  ^^^^ 
ftomeach=4s.4dayear  -  ^ 

Difference       -       "  ^'^"^ 

^  .1,  nr^nlovers  of  labour  or  adventurers  would 
The  lords  of  the  minerals        ^^^J^^iffund,  as  they  would  be  relieved 
naturally  be  expected  to  supP^^^ent  this  r^^^^  from  accident ; 

?rom  S  suppo'rt  of  -^^^ItoirV^^^^^^^^  calculations  arc  all  based 
but  this  1  have  not  taken  into  account  ^^^.^  xnortality. 


but  this  1  have  not  taken  into  accovint  mortality. 
Ta  rate  of  sickness  depending  iij^on  the  F^^^^^^^    ^.^^.^^^  improvements  to  be 
The  effect  of  this  provident  f      '  ,vould  no  doubt  be  to  dimmish 

suggested  in  the  actual  working  of  the  "i^Vf,^;  .^.e  and  comforts  and  relief  of 
thf  rates  both  of  mortality  and  «jf  "^^f ,  .  \ -e  a  beneficial  effect  on  the  health 
mfnd  that  would  be  obtained  J^^^^,^^^^^^^^^^^^  based  upon  the  deaths,  both 
of  the  miners ;  and  as  our  tables  ot  sick 
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branches  of  the  fund  would  gain,  and  by  degrees  the  allowances  might  be 
increased. 

It  would  also  be  to  the  interest  of  the  miners  themselves  to  see  that  all  cases 
were  excluded  from  relief  that  were  not  strictly  sickness  or  infirmity,  since  the 
savings  might  be  employed  either  to  add  to  the  benefits,  or  to  form  a  fund 
for  what  cannot  but  be  considereed  a  great  boon,  namely,  a  permanent  allow- 
ance in  advanced  age. 

As  all  the  surplus  over  the  benefits  actually  paid  away  should  be  improved 
at  interest,  it  would  be  very  desirable  that  trustees  should  be  appointed  having 
some  knowledge  of  investments  and  aware  of  the  great  importance  of  looking  to 
the  future  as  well  as  to  watch  the  changes  which  the  nature  of  the  fund 
would  probably  effect  in  the  condition  of  the  mining  population. 

I  have,  &c. 

Samuel  Brown. 


If 


J 


}CO/hi£le*d 
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REFERENCE  . 
COPPER  WORKINGS 
COPPER  8  TIN  D° 
TIN  D» 

WORKINGS  ON  THE  LODE  ON 
A  DiFFERtNT  Plane 


'U  ihr  vanvuf  l.n./g  and  KftiL' 


SCAU 

Z't  Fidlumijs  I"  coi/  Inch. 


ifurtrw  I^Hsttiw  Mini, 


FRONT  ELEVATION 


'   76   

SECTION  THROUCH-AJi 


ENLARGED  PLAN 


FURNACE  AT   PLANTATION   SHAFT  TOP 

Soalt.        mrli-  1r  S  Ftiitt' 
L8G1. 


Page  16 


3" 


F  L  E-  D  =  t_ 
D  O  0  R 


-M^l^^  otvtop  vf'whAA:Jt/theFn^€-^ars  rest 


I  * —  '  z 


A  S  H  .  5, 
D  0  O  R  " 


Saiig'  ''4o  inch  l<i  1  foot 


SIDE.  VIEW 


5  ■  7 


<£>-^  -/  ?  ^i;-,  '  'c- 

3  „■   .'l^rTi: 


PLAN 


  ; 

 -^'^  4 


■ 

■  I       •  i 

..!  .  i 

Scale  ^  Ih'i'  to  I  Inch  . 


If 


Explanation  of  Fig. I. 

J8.  a.  st/rpoock  with^ 

C.  a-  floa^azff  ~baZL  wfU^TeffuZaZe'S  ike-  ^u^plyso 
J2  a^jujst'iz)7ce^  th&  water  ■runn:i^  over. 

D.  tk/i  lucpauuie^  Hp  of 
.  (Ae  tube  jwfevi-  Carrie's      -waier  f  co7^uj~e^ 

.  Jht^eJ  a/m^  tn-&>^  the-  air  whoch  f  coloured' 
yellorrj'vs  dra/mi'  down,  die  ynde-iMSo 
aydTierinff  -to^Ae  wzctEr,  -into 
F.  the,  closed  re^ermir :       oar  is  s^arateSrfram- 
^le-  wcuter  ty sirCkmffihe'  battopv  of'ffie, 
TMertrair  ancL  biJ?bles  tq)  cm  od?  G-. 

H.  7>  they  water  6ra!>. 

I.  the  -bi'die  r^oTrymff  th&  ilast  /Tpcuir. 


Tkis  KS  iJi&^priri'Ciple'  of  the-  CataZcofi'IForge.  T)laet, 
Trunk's  oiyS  in^IEiff.  2o. 


Page.  18 

WATER  BLAST 
Fig.  2. 


^  Explanation  to 

A.  oisierrv,  yvhtch,  iruMsi  be  hj/piy  /iiliy. 

B.  ri'^trrow  tuie-  ^Tvm,  ci/stcrru  cccnying  water  into 

C.  cu  nfiif^  tiobe-  witk, 

XJD.  Tide's  t?irmigh  whuch  air  is  tfrcown,  iy  the/  fcM,  of 
B.  the/ Jet  of^dter  fTTU^zi.' rujiv  with  azr)  tfUs  at 
G-.  falls  imy 

H.  ci/  board/  on,  vrhuh,  the-  watr  breoyks  and- cfive^s  vp  ih&  alrih/ 
F.  th&  lower  chamier. 

L.  C'Asazrpa,ssaff&toih<>yaZl&yofike,7rd7ie/. 

K.  the,  -water  fdZUriff  from,  ^  to  d  lower  le-vel/  or  into  0ie,  A 
fffa,  simtZar  arrarigemerityZa-ced  bel&yr  the  first  _  so 
itiat  the,  same  water  may  se-rve-  for  a-  succe^sswrv  of 
th&se,. 
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EVIDENCE  DESCRIBING  BORING  MACHINES. 

Mr.  George  Gtieen,  of  the  Cambrian  Foundry,  Aberyst-\vith,  examined. 

22.010.  (Chairman.)  You  arc  an  engineer? — I  am. 

22.011.  You  have  turned  your  attention  to  the  manufacture  of  a  machine  for 
toring,  have  you  not?— I  have. 

22.012.  And  you  have  manufactured  one  Avhich  you  thinlc  is  likely  to  answer  the 
purposes  ? — I  have. 

22.013.  Have  you  arranged  with  Mr.  Crease,  with  respect  to  the  one  that  was 
patented  by  him? — I  have  made  a  mutual  agreement  with  him. 

22.014.  You  saw  his  machine  working,  did  you  not  ? — Yes. 

22.015.  Before  you  set  to  work  to  make  this  machine,  were  you  practically  at 
work  in  a  mine  ? — I  was  at  the  commencement  of  the  working  of  Mr.  Crease's 
mnchine,  and  I  remained  with  it  for  three  weeks. 

22.016.  Have  you  yourself  in  the  levels  ever  used  the  borer  ? — Yes;  lean  refer 
you  to  the  proprietors  of  the  mine,  who  will  state  the  part  which  I  took  there. 

22.017.  Which  is  the  mine  ? — The  Clogau.    (See  question  22,016.) 

22.018.  Have  you  considered  every  point  which  was  requisite,  in  order  to  produce 
a  machine  as  a  substitute  for  the  labour  of  beating  the  borer  ? — Fully. 

22.019.  And  you  think  that  the  one  which  you  have  manufactured  is  so  complete 
that  it  could  be  used  for  the  purpose  ? — I  fully  believe  it. 

22.020.  Will  you  state  shortly  the  plan  which  you  have  adopted  ? — In  the  first 
place  the  object  in  constructing  the  machine  has  been  merely  to  operate  upon  the 
rock  in  the  same  way  as  is  now  being  done  by  hand,  which  is  by  boring  and  blast- 
ing ;  the  machine  has  been  constructed  for  that  purpose,  with  a  view  to  enable  the 
men  to  bore  the  holes  in  every  position  which  could  be  done  by  hand  labour,  which 
was  a  point  of  vital  importance  to  the  success  of  the  machine.  ''J  he  result  as  you 
have  seen  is  that  we  can  bore  holes  in  all  positions  and  with  facility.  There  is  no 
diflBculty  in  changing  the  position  of  the  borer  anymore  tlan  there  would  be  in 
changing  the  position  of  a  borer  worked  by  hand.  Then  the  result  of  boring  the 
holes  is,  that  we  can  work  upon  the  average  rock  at  the  rate  of  1^  inch  per  minute  ; 
we  have  tried  it  numbers  of  times.  The  machine  is  worked  either  by  steam  or  by 
air,  but  air  will  be  for  many  reasons  the  best  mode  of  working  it  for  levels,  especially 
lower  ones. 

22.021.  You  mean  then  that  it  would  require  a  machine  to  compress  the  air  ? — 
It  would  require  a  machine  to  compress  the  air  or  exhaust  it  ;  but,  I  think,  that  in 
working  in  shafts  the  driving  of  the  machine  itself  by  steam  would  be  the  preferable 
mode,  because  the  up-draught  will  carry  away  the  steam,  and  steam  is  more  eflFectual 
than  air,  because  by  the  transit  of  air  through  tubes  there  is  a  great  loss  of  power 
by  friction  and  other  causes. 

22.022. ^  How  is  the  machine  to  be  fixed  in  a  level,  and  how  is  it  to  be  fixed  when 
working  in  a  shaft  ? — In  the  level  it  is  run  upon  rails  the  same  as  an  ordinary  train 
waggon  up  to  the  end,  and  it  is  fixed  by  a  screw  similar  to  a  screw-jack  fitted  on  the 
top  of  the  pillar  of  the  machine  which  is  screwed  against  a  block  placed  on  the  top 
of  the  level,  and  a  wedge  is  placed  under  the  front  axle  to  take  off  the  strain  caused 
by  tightening  the  screw  from  the  axle  and  the  rail.  In  a  shaft  it  will  be  suspended 
and  worked  by  tackle,  and  fastened  in  a  similar  way  ;  one  end  will  rest  against  one 
side  of  the  shaft  and  it  will  be  pinched  by  a  screw  against  the  other. 

22.023.  How  would  you  lower  it? — By  tackle,  the  same  as  any  other  weight  would 
be  lifted  ;  of  course  it  would  require  a  convenient  mode  of  raising  it,  a  powerful  crab- 
winch  will  answer  the  purpose,  which  may  be  worked  by  water  or  steam  power,  just 
as  they  may  have  it  at  the  surface. 

22.024.  How  is  the  power  conveyed  to  the  instrument  ? — It  is  conveyed  by  tubes, 
m  the  first  instance,  of  wrought  iron— galvanised  iron,  I  think,  would  be  the  most 
suitable  material— and  it  is  then  annexed  to  the  machine  itself  by  an  elastic  tube 
made  of  india-rubber  and  canvas. 

22,02.'}.  What  pressure  will  it  stand  ?— We  have  had  60  lbs.  pressure  on  the  pre- 
sent one,  with  3  ply,  but  we  can  have  four. 

•  ,¥'^2^-  ^^0^  is  tu^'e  made  ?— Of  3  ply,  so  many  thicknesses  of  canvas  inlaid  with 
india-rubber;  three  thicknessess  of,canvas  and  layers  of  india-rubber  between  each 
thickness.    It  is  now  extensively  used. 

22.027.  What  pressure  do  you  require  for  the  machine  ? — 15  lbs. 

22.028.  How  would  you  manage  to  convey  the  power  along  different  levels  and 
angles  ?-Exactly  in  the  same  way  ;  there  would  be  a  main  pipe  descending  into 
the  shaft  or  along  the  level,  in  which  branches  would  be  made  the  same  as  in  eas 
and  water  works.  ^ 
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22  029.  Have  you  any  idea  to  what  length  it  could  be  carried  in  a  ,r„tt, 
p.pe?-In  a  ^rutta-percha  pipe  I  should  think  they  could  ca^J it  300  orfn  f'^.f*'''* 
''fonin7  I  do  not  see  why  there  sho^uld  be  anTTimit  Jo  it  " 

22.030.  Kxcept  the  friction,!  suppose  ?— Excent  thefriftinn  -I'l 

of  power,  especially  if  it  is  a'sn.all  Vbe  but  Sh  a  far.  rtubJ'fthTnk  th^t.' 
can  be  conveyed  to  any  required  distance.  ^  ^  ^^^^ 

22.031.  It  would  be  possible,  I  suppose,  if  you  had  the  motive  power  s,.ff5..i.nt  . 
drive  three,  four,  or  si.x  of  these  machines  in  different  levels  P    Yos  ,^    sufficient  to 
the  same  air  compressor  at  the  surface.         ^'"^'^^^'^^  'evcls  ?-Yes,  or  a  dozen,  with 

22  032.  What  amount  of  work  do  you  think  could  be  done  in  a  d^v  ?    t^k  , 
culation  which  I  have  made  is  from  this  basis  :  first,  I  have  ascVifnS^thnT^^^  ' 
the  average  rock  of  this  country  we  can  work  with  ease  at  the  tit.  nf  ,f 
miuute,  I  therefore  calculate  that  we  can  eet  allowinrfnr  nl.  ^-'^  '""^^  P'^'" 

a  .hole  of  2^  leet  bored  every  hour  ;  ^rZ'^J  uAl^t^^^^^^^^^  £ 
will  take  out  of  the  end  of  any  rock  on  the  averaee  allowing  fL  «  t  -^P 
2  feet^of  ground  in  the  24  hoL.    I  am  quiteTerS  ^u'XfTL^l^^rS 

00  nS'  i^^''-  ^'""^''"-^  ^^"-^  «f  your  machine  ?-About  15  cwt 

Znli  XvT  ""^^^  '"."•^  ""'^     ^^^^  ^*  man  is  plenty. 

22.035.  When  once  it  is  on  the  rail,  if  it  is  in  an  adit,  he  can  fix  it  and  if  it  i«  .n 
a  shaft  suspended  one  man  can  fix  it  ?— Yes.  ^ 

22.036.  He  has  power  enough  over  the  screw  to  fix  it?— Yes 

hlnw'^"^^*  ^^""Ik-^  comparative  rate  of  blows  aqd  of  rapidity,  as  regards  the 
blow  given  by  this  machine  and  the  blow  given  by  a  man  ?-It  has  been Stemo  ed 
to  give  a  blow  something  like  what  is  struck  by  a  man  ;  for  tMs  re^on^S 
blows  wluch  the  men  strike  are  so  slow  that  they  must  strike  a  heaviS^W  t 
get  any  despatch  with  their  work.  The  resuit  of  that  is,  that  they  break  7he  r 
tools  oftener  and  we  have  aimed  to  get  a  lighter  blow  to  save  the  tod  Till 
''^oofJTu  is  about  12  to  15,  by  machine  400  to  500 

oo  nS*  S  lighter  ?-Not  much  ;  but  it  is  a  Ughter  blow. 

very  hard  r^cir"  '  ^  ''""^^  break  except  in 

22,040.  In  what  kind  of  rock  have  you  ever  tried  it  ?— I  have  tried  it  upon  the 

flmt  stone  which  you  see  m  the  yard,  and  I  have  tried  it  in 'the  end,  at  the  CIo^u 

mine,  which  is  very  hard  rock  indeed.  ' 

22,441.  W;hat  rock  is  it  ?— It  is  not  quartz;  it  is  a  mixture  of  clay-slate  and 

green-stone,  intermixed  with  a  great  deal  of  sulphur.  ««uu 
22,042.  How  many  inches  did  you  bore  there?— Two  inches  in  a  minute 

oo'n!^  ^^""^ *^i<?  per  fathom  in  that  ground?—!  believe  they  had  81 

22.044.  How  high  was  the  end  ?— 7  feet. 

22.045.  By  how  much?— By  5  feet.    We  there  worked  2  inches  in  a  minute 

22.046.  You  have  gone  about  an  inch  into  the  flint  stone,  which  is  in  the  yard 
I  was  merely  trying  the  machine.    I  did  not  time  it  at  all. 

22.047.  From  what  you  did  what  do  you  fancy  you  could  do  in  a  hard  flint  rock  ' 
— -n  a  rock  of  that  description,  I  should  think  you  would  not  get  more  probablv 
than  from  three-eighths  to  half  an  inch  a  minute.  ^ 

22.048.  Do  you  think  that  you  could  do  half  an  inch  ?— I  think  so  ;  but  I  should 
not  like  to  answer  the  question  positively. 

22.049.  Are  you  sm-e  of  a  quarter  of  an  inch  ?— I  am. 

22.050.  How  much  space  must  you  have  to  work  that  machine  in  ?  How  high 
and  wide  must  the  level  be  ?— We  could  make  a  machine  to  suit  the  width  of  the 
the  level.    That  is  made  to  drive  a  level  of  7  feet  by  .5. 

22.051.  Could  you  make  an  effective  machine  to  go  in  a  level  where  there  are 
places  of  not  more  than  2^  feet  wide  to  drag  it  through?— It  would  be  difficult  to  do  it 

22.052.  Take  3  feet  wide  ?— In  3  feet  wide  it  could  be  done  ;  but  that  system  of 
levels  is  now  being  abandoned  ;  they  find  it  very  inconvenient  to  work  those  levels. 
It  can  be  taken  into  a  level  of  2  feet  in  width  and  fixed  in  the  end. 

22.053.  You  can  take  it  to  pieces  and  carry  it  in  ? — Yes. 

22,05-<.  What  distance  have  you  ever  carried  the  tube? — At  the  Clogau  mine  it 
was  driven  by  steam.    We  have  had  it  50  to  GO  feet. 

22.055.  What  is  the  relative  cost  of  the  tube  and  the  iron  pipe  ? — The  cost  of  a 
galvanized  tube  would  probably  be  about  Is.  6(/.  to  2.«.  per  foot,  according  to  the  size 
and  the  length.    We  paid  Is.  tid.  for  the  present  tube  that  we  have. 

22.056.  H  ow  long  do  you  think  that  that  would  last  ? — It  is  difficult  to  say.  It  all 
depends  upon  the  manner  in  whicli  it  is  used.  Of  course  it  could  be  cut ;  bat  I  do 
not  sec  any  end  to  the  wear  of  it, 

22.057.  Which  is  the  most  expensive  of  the  two;  the  iron  or  the  india-rubber 
tube  ? — The  iron  will  be  the  least  expensive.  We  have  only  used  the  tube  at  the  end 
on  account  of  its  elasticity. 
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02  058  The  iron  is  cheaper  than  the  tube  ?— I  do  not  know  that  it  is  cheaper  ; 
but  in  the  long  run  it  would  be  less  liable  to  damage  laid  at  the  bottom  of  the  level. 

«>2  059  Then  you  would  recommend  using  iron  as  far  as  you  could  ?— Yes. 

22'o6o!  In  a  hole  which  is  vertical,  does  the  instrument  free  itself  from  the  stuff  ?— 
Yes,  completely  ;  either  vertical  or  inclined,  , 

2-2,061.  Water  is  used  in  every  case  ?— Water  is  necessary  in  all  cases  where  the 

hole  inclines  down.  ,  ,     i  o 

22  062  How  do  you  use  the  water  where  you  have  to  bore  a  hole  above  you  (— 

It  clears"itself ;  these  holes  generally  have  an  inclination  downwards,  and  the  rapid 

motion  of  the  machine  causes  it  to  run  out  dry,  ^  a-o  w 

22  063.  Horizontally,  how  do  you  manage  with  regard  to  freeing  the  stutti'— We 

have'no  difficulty  with  it,  because  we  always  find  that  a  hole  inclined  a  little  upwards 

or  downwards  answers  the  purpose  of  a  horizontal  hole. 

22.064.  There  are  instances  where  you  will  require  horizontal  holes  m  mines  ?— 
Perhaps  one  in  a  hundred  ;  then  we  can  draw  the  instrument  out  and  clean  it, 

22.065.  Can  that  be  done  without  much  delay  ? — Yes. 

22^066.  When  you  use  water  how  do  you  apply  it  by  your  machine  ?— It  will  be 
put  into  a  can  containing  probably  about  a  gallon,  and  there  will  be  a  smaU  elastic 
tube  with  a  tap  and  jet. 

22.067.  Will  the  motion  of  the  instrument  give  the  necessary  supply  ot  water 
from'this  little  reservoir,  or  must  a  man  apply  it  ?— It  must  be  placed  high  enough, 
so  that  it  will  always  feed  itself. 

22.068.  What  would  be  the  cost  of  this  engine  ?— A  machine  similar  to  this  one, 
I  think,  can  be  made  for  something  like  90/. 

22.069.  What  does  that  include  ?— That  is  the  machine  only.  Witb  the  air  pump 
and  the  power  to  drive  the  air  pump  for  one  machine,  it  could  be  altogether  produced 
for  250Z.  ;  that  is  the  outside.  I  have  no  doubt  that  it  would  be  very  considerably 
less  than  that. 

22.070.  A  great  deal  of  that  must  depend  upon  the  distance  from  the  end  where 
you  erected  your  steam  boiler  ? — After  the  first  100  yards  there  would  have  to  be 
added  to  that  the  cost  of  the  pipes. 

22.071.  If  any  person  buys  your  machine,  will  he  have  the  full  power  of  working 
it  without  paying  you  for  any  patent  rights  ? — That  is  a  question  which  must  depend 
upon  the  arrangements  between  the  patentee,  namely  Mr.  Crease,  and  myself. 

22.072.  {Mr.  Holland.)  What  would  you  describe  the  machine  itself  to  be? — A 
boring  machine,  for  boring  in  rock. 

22.073.  In  the  nature  of  a  steam  hammer  ? — Yes. 

22.074.  It  is  essentially  a  steam  hammer  ? — Yes. 

22.075.  Of  what  diameter  is  the  cylinder  ? — 4^  inches. 
22,076   Of  what  stroke  ?— 4  inches, 

22.077.  How  many  strokes  a  minute  do  you  reckon  to  work  ? — About  500. 

22.078.  How  do  you  propose  to  eflfect  the  turning  of  the  tool  by  which  the  strokes 
are  given  ?— The  piston  is  bored,  in  the  inside  through  the  piston  and  up  the  rod,  and 
it  slides  upon  a  steel  rod  with  a  grove  placed  the  length  of  the  stroke  ;  a  fast  key  is 
then  put  into  the  piston,  which  slides  on  a  grove  ;  it  is  turned  round  by  a  ratchet 
wheel  fixed  to  the  spindle  outside  the  cylinder  cover  in  which  it  is  fitted,  and  turns 
steam  tight 

22.079.  In  fact  it  is  just  like  an  ordinary  high-pressure  steam  engine  ? — Exactly. 

22.080.  With  what  range  of  pressure  do  you  like  to  work  ?— 20  lbs.  is  ample;  it 
gives  a  reserve  power. 

22.081.  Of  about  what  cost  would  an'  air  pump  be,  to  supply  the  compressed  air  ; 
what  would  be  the  extra  cost  of  it? — About  75Z.  would  be  ample, 

22.082.  Then  if  a  mine  had  the  power  of  any  sort,  75Z.  and  the  cost  of  the 
machine,  and  the  cost  of  the  pipes,  would  be  the  whole  outlay,  would  it  not  ? — Yes. 

The  witness  withdrew. 
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SPECIFICATION  FOR  BOILER  AND  PIPES  FOR  ^  CH^NCINP 
HOUSE,  SUGGESTED  BY  LORD  KINNAIRD 

;>-inch  dun.b  plate  and  sliding  door  built  round  wif!  f  *  u  ^^'^th 
fire-brick  flue  connecting  the  pipe  flues  ^^''''^S  a 

1  '^S^:^!S!dKSSSX't^' ^^^^^^     2         -^e,  and 

Flues  Jl4  pipe  flues  cSd'runlX  w^l^ 
9  inches  diameter.    The  outer  flue  rnHrwi^n-  +k  i  .  .    ^^'^  of  iron, 

flue  to  be  15  inches  cV^mZ  Z" ^^et^^^^^^^  °^the  9-inch 

be  admitted  from  the  outside  of  buS.  into  th.      •    i  'a  ^  f^'"'"" 
6  inches  diameter,  having  a  dam,  e!  tTie^nl2  tl^  ^"  pipe 

protected  by  open  brickwork     ^  °  '"l^P^^'-    The  flues  to  be 

The  dimensions  given  are  inside  measure. 

ae|:'ST/&^^^^  .  feet 

Pipes.-The  cisteins  to  get  overflow  S  of  71^^^^^ 
The  pipes  from  hot  cistL  to  boTer  S  L.l   f  f 
weighing  12  lbs.  per  yard  ^  ^'"'^^^  *°       ^"'"'^^  bore  or  lead 

inltt^SS^ISLti^^lS^^  open  and  shut,  to  be  placed 

clorhertoVeS:"'"'  P^'^^^^'^fr-  the  roof,  for  hanging  up 


s.  d. 


Probable  Price  of  Fittino-s. 

Furnace  complete  -  ji^  „. 

Boiler        -          .                   ■          ■  -  -    4  10  0 

2  Cisterns  -  .  "  .  "  .  "  "  -  8  10  0 
Water  apparatus       -          -     "   .      "  "  T  i  m  £ 

3  yards  15-inch  perforated  iron  flue  at  95.  6i/. 
25  yards  9-mch  flue  at  4s.6d. 


-10  0  0 
-18  6 
-   5    12  G 
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PLAN    OF    CHANCING     HOUSE   as    SUCCESTED    BY    LORD  KINNAIRD. 
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SHEWING  PIPES 

SCALEji  INCH  TO  A  rOOT 


Soalc  of  Feet 

 1  ^  f 


Pnoe  27 


PLAi\  OF  CAGES  BY  G.B.TOSTEE  ESQ. 


S(wtlc  /:i  r/'  an  hic/i  l-o  a  Fori 


Day  i  Smlah  xcllt  (Inca. 


ikiAN  OF  CAGES 

C.  B.  FOSTER  ESQ. 
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Scales  J^H  of  any  ircch.  —7  Foot/ 
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MAN  ENGINE. 
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LADDEES. 
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STEMPLES. 


NOT£. 
Tliz  posiUoivofth^  sentples 
not  correct^         in  this  drmvhio 
the  bars  o/r-  g&ierajlLy  frcnn '  tfvo  fv 
tkrec'  fe£t  long  and/placcd/  opposilc 
to  each  otiier. 

Jn  some/  cases  the'  bars  owe  in 
onA  side^  and/  against  the  waM 
of  the/  sha/h,  while  orv  the  oOixr 
side/  bars  are  fixed/  like/  rounds 
iti  ari/  -uprighb  ladder  ajtbdy 
placed/'m/ihe>  irviddle/  ofihey 
ep&rv  shaft/. 
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PAT  ENT     SAFETY  CAGE. 


DISCONNECTING  HOOK, 

FOR  THE     PREVENTtON    OF    OVER  WINDING. 
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